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THAT THE 
AUTOMATIC 


BOILER CONTROLS ELECTROFLO WILL PROVIDE A SCHEME INDIVIDUALLY 
DESIGNED BY EXPERTS TO SUIT YOUR PLANT. BEN FIT 
BY ELECTROFLO’S 38 YEARS’ EXPERIENCE IN AUTOMATIC 


BOILER CONTROL. 
YOU CHOOSE Consider some of the benefits of the ELECTROFLO “Force- 


balance”’ Regulator: — 


1. It measures the quantity it con- 5. It is stabilized against time lag, 
WILL CONTROL trols. ie., is “HUNTLESS” without 
2. Iscapable of extreme sensitivity. sacrificing speed or accuracy. 


3. It has a full range of servo- 6. Can be “tuned” to the plant 
motors to meet any power characteristics. 
requirements. 


Has a flexible stroke speed. 


OPTIMUM USE IS MADE OF PNEUMATICS AND/OR HY- 
DRAULICS AND/OR ELECTRONICS 


For further information refer to the Power Generation Division. 4. 7. It is robust and quality built. 


Member of the Elliott- Automation Group Ly 








CENTRIFUGAL FANS 


JAMES HOWDEN AND COMPANY LIMITED 


and 15 GROSVENOR PLACE, LONDON, S.W.1 


are by far the most commonly used for all industrial purposes. 
On boiler plants, both large and small, they are used 
practically to the exclusion of other designs, and in view of 
the great improvement in efficiency in this design over the 
last few years, they are being used to an increasing extent for 


mine ventilation and other ventilation applications. 


The high efficiency obtained by Howden ‘backward’ 
aerofoil-bladed fans is the result of extended development 
testing and accumulated experience over a period of many 
years. Howden centrifugal fans have been developed for the 
highest operating efficiencies, while retaining stable operating 


curves, resistance to erosion and high mechanical strength. 


195 SCOTLAND STREET, GLASGOW, C.5 
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DELIVERED AS A UNIT 


Demonstrating delivery of the Babcock Type- 
FM packaged boiler as a compact, factory- 


built unit ready for rapid installation— the The m odern . acka ed’ 
illustrations show (above) delivery of a 


40,000 Ib./hr. boiler unit to the Aintree works 


a 
of British Enka Limited for their new Cellu- water-tu be boi ler 
losic Film Plant; and below, a 32,000 Ib./hr. 


unit during transport to the works of The 


Avon India Rubber Co. Ltd., Melksham, 

Wiltshire. 
The TYPE FM boiler is providing industry with a compact, 
efficient steam-raising plant, having all the advantages of the water- 





tube boiler and which, even for quite large capacities, can be 
delivered asa complete, factory-built unit, quickly and easily installed. 

Type FM boilers can be supplied for outputs from 5,000 to 
approximately 60,000 Ib./hr., at pressures and temperatures up to 
650 Ib./sq. in. and 750°F., for oil and/or gas firing; with optional 
automatic combustion control. 


*K COMPACT — space-saving; requiring only 


simple foundations. 


3% DELIVERED AS A FACTORY-BUILT 


UNIT — quickly and easily installed. 


3 FOR INDOOR OR OUTDOOR IN- 
STALLATION. 


3 HIGHLY EFFICIENT — with a high avail- 


ability, ensuring maximum economy of operation. 


* ROBUST, MODERN DESIGN— backed 


by the world’s best-known name in boiler 
engineering. 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.i 
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THE BRITISH IRON AND STEEL RESEARCH ASSOCIATION 


ROM the wide ramifications of the British Iron and Steel Industry, and the undoubted fact that it is becoming 

F the basis of almost all this country’s present-day industrial activities, the British Iron and Steel Research 

Association is probably among the most important of the 40 or 50 research associations of the Department 

of Scientific and Industrial Research. On its general research programme, B.I.S.R.A. spent nearly £900,000 during 

last year. Two ‘‘ open days ”’ held recently at the Sheffield laboratories of the Association afforded an opportunity 
for seeing a considerable part of research work in progress. 


The association is organised in five divisions—ironmaking, steelmaking, mechanical working, plant en- 
gineering and energy, and metallurgy; and three departments—chemistry, physics and operational research. 
Each of the sections has an extensive programme in hand, and examples were on display, both of work in progress 
and of finished results. It should be remembered that the Sheffield laboratories do not represent the only 
centre at which this association conducts research; other important sections are to be found in Battersea, 
Normanby, and Swansea. Furthermore, B.!.S.R.A. has enlisted research assistance from several outside sources, 
such as from that carried on in the laboratories of member firms, in various universities, and in other D.S.I.R. 
research associations. 


In the seventeenth Annual Report of the Council of B.I.S.R.A. published recently, it is pointed out that 
highly important developments have taken place during the past year. Mechanical working of steel has been in- 
vestigated in various aspects, and the feasibility of making a forging by programme has been demonstrated. 
With the press and ancillary plant set up at Sheffield, the forging of an ingot into a bar with three parts of 
different dimensions took approximately six minutes, as compared with an estimated fifteen to nineteen minutes 
by conventional methods. An even greater saving of time should be possible with more complicated forgings. It 
appears that a source of wasted time in the making of a forging is tool changing, and a solution to this problem 
is being sought in the form of a mechanical tool changer; experimental equipment based on a turntable has 
already been built, and more versatile types are under consideration. Design studies are also in progress in- 
volving entirely new principles for press and manipulator manufacture. 


In the ironmaking field, considerable development has taken place in the matter of burden preparation, 
with impressive results in operation, and further investigations are proceding in the laboratories. The steel- 
making division has been particularly active recently in the development of continuous casting, both on the 
experimental plant in Sheffield and, with the assistance of commercial firms, on production plants. A modification 
of the process has been developed in co-operation with an industrial undertaking, and a plant based on this 
jointly developed system at a large steelworks in South Wales is the first fully commercial installation of its type 
to be ordered in Europe. It is also the first in the world to operate commercially with converter steel. 


It is of interest to note from the annual report that in the plant engineering division of the association, 
some of the work completed or in hand is for the benefit of other industries than steelmaking, though its primary 
object is to improve steelmaking techniques and plant. In the metallurgy division, pilot plant for vacuum de- 
gassing of molten steel has been installed, and work is in progress to improve the efficiency and lower the cost of 
the technique which is becoming of increasing importance. Properties of pure iron, the effect of niobium on 
the properties of steel, fatigue strength, creep resistance and methods of analysis are among the other subjects 
which have received and are receiving attention. 


The chemistry department has been paying much attention, among other things, to process chemistry, 
refractories and slags, and corrosion. Continuous inspection of sheet for lamination has been studied in the 
physics department, and a method has been developed for continuous grading by ultrasonics. 











NEW POWER 
STATION FOR 
YORKSHIRE 


The Minister of Power has given 
consent for the construction of the 
first of two large power stations which 
the Central Electricity Generating 
Board desire to build in Yorkshire. The West Riding 
County Council and the Local Authorities concerned 
have already given their approval for the construction of 
both stations. The new station will be situated on the 
River Aire at Ferrybridge, on land forming an extension 
to the site of the existing Ferrybridge “‘ A” and ““B”’ 
power stations. With an installed capacity of 2,000-MW, 
the new ‘‘C” station will, with the new West Burton 
station, also of 2,000-MW capacity, be the two most 
powerful steam stations in Western Europe. The main 
plant will comprise four turbo-generator sets, each of 
500-MW installed capacity, and four boilers, each with an 
evaporative capacity of 3,450,000 lb./hr. Steam con- 
ditions at the turbine stop-valve will be 2,300 Ib./sq. in., 
and 1,050 deg. F., with reheat to 1,050 deg. F. Work 
on site is expected to commence next month and the first 
set is programmed to be commissioned in 1965, while the 
total completion of the station is scheduled for 1967. This 
rate of building is necessary to meet the rapid growth of 
electricity demand, and has been made possible by the 
co-operation of the County and Local Authorities in the 
planning stages. Ferrybridge is a long-established centre 
of efficient generation. The first station was built by the 
Yorkshire Electric Power Company in 1927. In carrying 
on the tradition, the new station will be welcomed as one 
in which the boiler furnaces will, from 1967, consume 
five million tons of Yorkshire coal per annum. The 
Minister’s decision regarding the second station, Egg- 
borough, is still awaited. 


SCHOLARSHIPS The BEAMA has just issued a revised 
FOR TRAINING IN edition of a booklet entitled ‘‘ Scholar- 
ELECTRICAL ships and other Awards available to 
ENGINEERING British Students for training in 

Electrical and Allied Engineering,”’ 
which brings up-to-date information concerning the large 
number of scholarships and other awards open to British 
students wishing to be trained in electrical and allied 
engineering. This is the third revision of the publication 
since it was first produced in December, 1954, the 
demand for the booklet having shown that it serves a 
widespread purpose in drawing attention to the oppor- 
tunities for training provided in this important sector of 
British industry. At the time of the first edition, it was 
stressed that the future technical development of the 
industry depended on the progress made in technical 
education; and this emphasis is even more necessary at 
the present time. The numbers of qualified scientists, 
engineers and technicians required by the electrical en- 
gineering and allied industries have grown substantially 
in recent years, and this is likely to continue if the industry 
is to keep pace with developments in the electrical field 
in other parts of the world. The booklet was prepared 
under the auspices of the BEAMA Education Committee, 


and the information has been divided into three sections. 
Part I lists scholarships open to non-graduates, chiefly 
those leading to a first class degree in electrical en- 
gineering ; Part II gives the post-graduate scholarships 
and research awards open to senior students for advanced 
work in electrical engineering and allied subjects ; Part 
III shows awards which permit study abroad for both 
graduate and non-graduate students. The aim has 
been to include all open scholarships designed specifically 
for study in electrical engineering, and to list as many as 
possible of the general awards which are not restricted 
as to subject and may be used for training in electrical 
engineering, but the booklet does not claim to exhaust 
the subject. The information, however, will be par- 
ticularly useful and helpful to headmasters, career 
advisers and employment officers, and all those young 
people who would like to make a career in the electrical 
engineering industry. Copies of BEAMA Publication 
181, price 4s., may be obtained on application to the 
BEAMA Information Services, 36, Kingsway, London, 
W.C.2. 


EXPERIMENTAL ‘Tests have been conducted in the 
ON-LOAD Calder Hall reactors to find out what 
FUELLING OF happens when fuel elements are 
CALDER HALL loaded into a reactor on full power. 
REACTORS It will be recalled that the C.E.G.B. 


civil power stations have been 
designed to allow fuel replacement while the reactors are 
running continuously, and the Calder experiments were 
to check that the fuel elements would withstand the 
temperature changes involved. The Calder reactors were 
designed for complete fuel changing with the reactors 
shut down and depressurised. For these tests, therefore, 
it was necessary to adapt existing charge and discharge 
equipment to provide on-power fuelling conditions. The 
element to be tested was suspended from a spare control 
rod mechanism modified to give the required speed of 
insertion and to hold the element in the required position 
in the reactor. The gas flow through the channel was 
adjusted so that the test element, by virtue of its own heat 
production and that of the other elements already in the 
channel, would experience the required temperature 
changes. This arrangement simulated the actual civil 
station loading condition where it is expected that the 
elements (perhaps after some preheating in the charge 
machine) will be subjected to a further rapid increase in 
temperature when inserted into the core. After the tests, 
the irradiated elements were sent to the laboratories for 
metallurgical and radiographic examination by remote 
handling. These tests revealed no significant effects on the 
elements as a result of on-load charging. A second 


experiment was carried out to study the effects of frequent 
variations in temperature—thermal cycling—on fuel 
elements. The elements already in a civil reactor would 
be subject to these changes every time an adjacent 
channel was charged or discharged. To simulate these 
changes, two control rods were oscillated up and down in 
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the reactor core to produce temperature variations in the 
neighbouring channels. The oscillations were continued 
for approximately 13,000 cycles and the nearby fuel 
elements then discharged and examined. Again no 
measurable ill-effects were found. 


IRON AND STEEL According to the latest figures issued 

by the Iron and Steel Board, there 
was a continued weakness in the demand for steel during 
June this year. Production was at a rate of 447,500 tons 
a week compared with 466,100 tons a week in May and 
with 466,400 tons a week in June, 1960. Steel production 
in the first six months of the year amounted to 12,216,000 
tons, the Board says, rather less than was expected. In 
the first six months of last year production amounted to 
12,386,000 tons. The fall of 1} per cent. was not evenly 
spread throughout the country. Pig iron production 
during the first half of this year totalled 7,935,000 tons 
compared with 7,873,000 tons in the first half of 1960. 
Exports of steel have been moving upward, the Board 
states, in spite of a strong and growing competition from 
producers abroad. The amount exported in May, viz. 
293,000 tons, was the highest reached since the war 
except for the month of October, 1959, when, the Board 
adds, exports had the fortuitous help of a strike in the 
United States steel industry. With imports continuing 
to decline, net exports of steel are moving strongly up- 
wards. During the first five months of the year they were 
at a rate of 244,000 tons a month compared with 192,000 
tons a month during 1959, the previous best year. 


DIPLOMA IN 
TECHNOLOGY 


The National Council for Techno- 
logical Awards has published its 
report for the period April, 1960, to 
March, 1961. Upon examination of the report, we note 
that it records that almost 25 per cent. of this session’s 
first year students entered courses by virtue of their 
holding good Ordinary National Certificates. But for the 
development of courses leading to the Diploma in 
Technology, the Council says, few of these students 
would have had an opportunity of gaining a qualification 
equivalent in standard to a university honours degree, and 
many of them might never have become additions to the 
nation’s technological man-power. During the current 
session 1,769 students have enrolled in the first years of 
courses leading to the Diploma in Technology. The 
Council is impressed, the report states, by the growth in 
the number of students following sandwich courses in 
technologies other than engineering from 219 in Novem- 
ber, 1957, to 1,246 at the end of the year under review. 
Comparable figures for engineering sandwich courses are 
652 and 3,191. During the year covered by the report, 
209 students have gained Diplomas in Technology. 
Nearly 5,000 students are following courses leading to the 
Diploma of Technology, and 472 Diplomas have been 
awarded. Approximately 83 per cent. of the engineering 
students and approximately 56 per cent. of the students 
of technologies other than engineering are industry- 
based. The number of courses in engineering in progress 
at the end of March, 1961, was 59, and the number of 
students enrolled 3,542, compared with 50 courses and 
2,763 students at the end of March, 1960. The number 
of courses in other technologies in progress at the end 
of March, 1961, was 41 and the number of students 
enrolled 1,427, compared with 39 courses and 1,051 
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students at the end of March, 1960. An interesting 
development has arisen from the recommendation by 
the Committee of Vice-Chancellors and Principals for 
universities to treat the holders of the Diploma on the 
same footing as university graduates. 


BEAMA The BEAMA Council has established 
ELECTRONICS an Electronics Board to represent that 
BOARD 


part of the membership directly 
concerned with electronic engineer- 
ing. This new Board will act for the Council on matters 
of broad policy in this field, and it will provide liaison 
with Government departments and other associations 
on policy matters affecting the electronic industry. The 
initial membership of the Board is as follows: Mr. Leon 
Bagrit (Elliott Brothers), chairman; Mr. O. W. Hum- 
phreys (G.E.C.), vice-chairman; Mr. E. B. Banks 
(English Electric); Mr. W. S. Steel (A.E.I.); Mr. 
Sebastian de Ferranti (Ferranti Limited); Mr. C. 
Metcalfe (E.M.I.). The chairman of the BEAMA 
Industrial Electronic Equipment Section, at present 
Mr. W. Gregson (Ferranti Limited), is also a member of 
the Board. These arrangements are designed to provide 
within the framework of the BEAMA, an organisation 
to safeguard the interests of British manufacturers con- 
cerned with electronic engineering, but it is not intended 
to assume on behalf of members, responsibility for other 
sectors of the electronic engineering industry, e.g. tele- 
communications and components which are already dealt 
with by existing associations. The Board will, however, 
co-operate with the governing bodies of such other 
associations whenever policy matters affecting the elec- 
tronic industry call for representations at top level. 


ADVANCED GAS- The 135 ft. dia. Containment Building 
COOLED REACTOR which encloses the Advanced Gas- 


NEARS COM- Cooled Reactor now nearing com- 
PLETION, AND pletion at the Windscale factory of 
CONTAINMENT _ the Atomic Energy Authority, Cum- 
BUILDING berland, was successfully tested over 
SUCCESSFULLY the August Bank Holiday weekend. 
TESTED The holiday period was chosen so as 


to cause minimum interference with 
other work on the A.G.R. site and with the Windscale 
factory. Very satisfactory results are reported to have 
been obtained from sub-atmospheric, strength and leak 
tests which reflect credit on the standard of work of the 
contractor, Babcock and Wilcox Limited, the surveyors, 
Lloyd’s Register of Shipping, and the Authority Con- 
struction Organisation. The pneumatic strength test 
at 12.5 lb./sq. in. (gauge) necessitated the diversion of 
traffic from the adjacent public road as a precautionary 
measure. The test was witnessed by representatives from 
the United States Atomic Energy Commission, Vickers 
Armstrongs Limited, Barrow (representing the Ad- 
miralty), H.M. Inspector of Factories and the Ministry 
of Power. The Advanced Gas-Cooled Reactor represents 
the next phase of development of the graphite-moderated 
gas-cooled reactor beyond the basic Calder Hall design 
adopted for the first round of British nuclear power 
stations now being built. The main objective of A.G.R. 
is to reduce the capital cost of reactor installation, and 
this will be done by raising the steam temperature and 
increasing thereby the amount of heat generated from a 
given size of reactor. 
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HE seventh annual report of the Atomic Energy 
Authority, which was presented to Parliament 
on July roth, showed that although the Authority 

has increased its staff during the year ended March 31st, 
from 38,500 to 40,840, its estimates for 1961-62 provide 
for a net expenditure of £78,071,000, representing a drop 
of over 16 per cent. from the previous year’s figure of 
£93,293,000. The fall is said to be due to a decrease of 
£7;231,000 in gross expenditure, resulting from re- 
ductions in uranium purchases, economies effected by the 
Authority, a smaller capital programme, and an increase 
of £8,035,000 in receipts from the sale of fuel elements 
for the civil power plant programme. The smaller capital 
programme reflects the completion of the major pro- 
duction plants associated with the military programme, 
and of the initial phases of opening new sites for research 
and development. The balance sheet value of the assets 
on the setting up of the Authority at August Ist, 1954, 
was approximately £150 million, and by March 31st, 
1960, this had increased to over £500 million. 


Production 

Sir Roger Makins, G.C.B., G.C.M.G., the Authority’s 
chairman, who introduced the report at a press con- 
ference held recently, said that the falling trend in the 
Authority’s net annual expenditure was likely to continue 
over the next few years owing to increasing receipts. The 
year under review was one of steadily increasing activity 
in the production plants. Major new units constructed 
under the Authority’s expansion scheme were nearing 
completion at the start of the year and effort during the 
year was directed towards the elimination of initial 
operating difficulties, to improving the quality of the 
product, and to achieving a reduction in product costs. 

The Authority’s eight reactors at Calder Hall and 
Chapelcross have continued to give trouble- 
free performance throughout the year, and, 
although these reactors were designed 
primarily for the production of plutonium, 
more than 2,000 million units of electricity 
are being sent out to the grid annually, and, 
at the same time, the reactors are providing 
a most valuable test facility for large scale 
development work in connection with civil 
station plant. Improved efficiency of 
operation has been sought in two ways: 
by raising the level of heat output, and by 
reducing the off-load time required for re- 
fuelling and scheduled maintenance. Con- 
siderable success has been achieved in both 
these directions. Electronic computers 
have been used to calculate optimum loading 
patterns of fuel elements and absorbers to 
achieve more even heat distribution. The 


An introscope being used on part of the Dounreay 
fast-breeder reactor. The introscope will observe 
correct pick-up of the control unit carriers on 
replacement of modified control unit mechanism. 











Seventh Annual Report of U.K.A.E.A. 


Calder and Chapelcross reactors are so designed that fuel 
can be replaced only when the reactor is shut down. A fuel 
change involves the removal from each reactor of about 
10,000 radioactive fuel elements, and their replacement 
with new elements. By careful attention to the organisation 
of this work, and the planning of the maintenance carried 
out at the same time, it has been possible to reduce the off- 
load period from the 11 weeks which it took to carry out 
the first recharge of Calder No. 1 reactor, to the present 
period of about four weeks. On January 31st, 1961, the 
Calder No. 4 reactor completed 12 months’ continuous 
operation, during which period it was generating elec- 
tricity at full load for 95°6 per cent. of the time. It is 
apparent that the stage has now been reached when the re- 
actors are capable of generating more steam than can be 
used by the installed turbine capacity. Modifications were 
made during the year to some of the turbo-alternators to 
enable the excess steam to be utilised, and the generation 
of electricity increased ; the remainder will be modified 
during the course of the next 18 months. Moreover, it is 
planned, during 1961, to commence the utilisation of sur- 
plus steam available at Calder in the chemical plants, and 
for space heating at the adjacent Windscale establishment. 

The operating characteristics of the Calder reactor at 
an average exposure of 1,000 MWd(H)/t were calculated 
to simulate, in several important aspects, the operational 
characteristics of the Bradwell and Berkeley reactors. 
Nuclear reactors, such as those of Calder and Chapelcross, 
and the types being constructed for the electricity 
generating boards, are self-regulating when loaded with 
new uranium fuel. The self-regulating characteristic is 
such that the reactors will run initially at a steady power, 
virtually in the absence of control from a control circuit, 
or from the reactor operator. As the fuel becomes pro- 
gressively more highly irradiated, the characteristics of 
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the reactor change, and it is necessary to control the 
reactor, by adjustment of the control rod positions, if a 
steady power level is to be maintained. Theoretical 


predictions had been made on the control problems of 
large power reactors, but it was felt necessary to establish, 
on a full-scale operating reactor, that the practical 
problems of control did not lead to reductions in efficiency 
of operation, or to a deterioration in safety. The results 





obtained from this work con- 
firmed in full the theoretical 
predictions, and showed that the 
practical problems of control in 
no way detracted from the oper- 
ating performance of the reactor, 
and no new problems of safety 
were revealed. 

The new fuel-element pro- 
duction factory at Springfields 
was brought into full scale opera- 
tion during the year and is now 
manufacturing, on a routine basis, 
fuel elements for the Bradwell 
and Berkeley reactors for the 
Central Electricity Generating 
Board, and also fuel elements for 
the Calder and Chapelcross re- 
actors, a considerable number of 
which are of an experimental 
or non-standard design. The 
other main product of this 
factory is uranium hexafluoride, 
which is the feed material 
for the diffusion plant at Capenhurst. 


The production 
of a much more advanced type of fuel, for the prototype 
advanced gas-cooled reactor at Windscalé, began during 
the year. The starting material is uranium hexafluoride, 


enriched in the Capenhurst diffusion plant. This is 
converted to uranium-oxide powder, which is then com- 
pressed and sintered into ceramic pellets, which are 
canned in tubes of either stainless-steel or beryllium. In 
addition to elements for the prototype A.G.R., consider- 
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able quantities of fuel were manufactured for other 
research and development projects. 


Development 

The main aims of the Authority’s programme of reactor 
development are to provide support for the first nuclear 
power stations now under construction for British, 
Italian and Japanese electricity undertakings, and to 
pioneer more advanced types of 
reactor systems for the pro- 
gressively cheaper generation of 
nuclear power. The division of 
effort between these two objec- 
tives is under continuous review 
and, while the first civil nuclear 
stations remain the major com- 
mitment, during the past year 


(Left). The advanced gas-cooled reactor 
nearing completion at Windscale. 
The use of uranium-oxide fuel and 
stainless-steel or beryllium cans permits 
Operation at a _ temperature over 
200 deg. C. higher than Calder Hall. 


(Below). An experimental reactor being 

built at Winfrith, Dorset. This is the 

high-temperature reactor _ project 

(Dragon) being designed under the 
auspices of O.E.E.C. 





it has become possible to deploy an increasing number 
of staff on the longer term aims of the Authority’s pro- 
gramme of reactor development. 

The Zero Energy Breeder Reactor Assembly (ZEBRA), 
designed to study the reactor physics of large size fast 
assemblies, is now under construction at Winfrith. The 
major part of the Authority’s effort in support of the 
High-Temperature Gas-Cooled Reactor concept has 
been directed towards the 20-MW Dragon reactor 





2% 





experiment now being built at Winfrith under the 
auspices of the Organisation for European Economic Co- 
operation. Over the five-year life of the Dragon project, 
the Authority are likely to contribute almost 60 per cent. 
of the total financial budget. In addition, supporting 
research work is being carried out by the Authority under 
contract to the Dragon project. The zero-energy reactor 
(ZENITH) has also been used in support of Dragon. 
Seven nuclear power stations, which 
will have an aggregate electrical output 
capacity of approximately 3,000-MW, 
are now being built for, or have been 
authorised by, the United Kingdom 
electricity generating boards. This 
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station, was virtually complete at the end of the period 
under review. The containment vessel, the turbine hall 
and electrical equipment, and the fuel element building 
were finished. The final stages of graphite laying and 
fabrication of the pressure circuit had been reached. 
Testing and commissioning of all equipment before fuel 
loading will start during August, and criticality is planned 
to take place towards the end of 1961. 





represents about 10 per cent. of the Ls 











generating capacity already installed 
in the U.K. To reach the output 
capacity of approximately 5,000-6,000 
MW by 1966, as specified in the 1957 


View of the reactor charging floor at Calder 
Hall showing a basket of fuel elements being 
guided into the charge machine. 


programme, would have required an exceptionally high 
capital investment over the next two years. At the same 
time, the need for such a high rate of installation of nuclear 
capacity has been removed by the improved supply of coal 
and oil. In consequence, as announced by the Minister in 
June, 1960, the programme has been modified with the 
immediate objective of reaching about 5,000-MW installed 
nuclear capacity by 1968. Although the early civil nuclear 
power stations will not achieve costs of power as low as 
originally forecast, the latest stations are expected to do so, 
despite the rise in the general price level which has 
occurred since the forecast was first made. This fall in the 
cost of nuclear power will probably continue as more 
advanced systems are introduced. 


Pressure-vessels 

For every type of ferritic steel there is a ductile-brittle 
transition temperature below which the steel loses its 
ductility and becomes liable to brittle fracture. For this 
reason, it is important that the ductile-brittle transition 
temperature of plate of pressure-vessel thickness should 
be accurately determined. To investigate this relationship, 
a 4,000-ton crack-testing machine is being installed at the 
Authority’s Culcheth Metallurgical Laboratories. This 
machine, which is the largest of its kind in the world, will 
enable a variety of brittle fracture tests, including the 
Robertson and Wells tests, to be carried out on a full- 
scale pressure-vessel plate. In addition to work on the 
development of pressure-vessel steels, the Authority 
also gave advice on the inspection of steels and welds used 
in the construction of the pressure-vessels for the civil 
power stations. 


Windscale A.G.R. 
Construction of the Windscale A.G.R. reactor, a 
30-MW experimental prototype of a large civil power 























General research and development 

The report goes on to describe the Authority’s general 
research and development activities, reviews the general 
prospects of controlled thermonuclear research, and 
details the various studies being carried out, both in this 
country and abroad. It also mentions briefly the Culham 
Laboratory near Oxford, which will be used by the 
Research Group, and which is now under construction, 
the first phase being expected to be completed early 
in 1962. 

Under the heading of raw materials, the report mentions 
that uranium supply and demand became even more out 
of balance during the period under review. Schemes to 
restrict current output have been put into operation in 
most producing countries; but these only reflect a 
deferment of deliveries under existing contracts. 


Commercial operations 

As in the case of the previous year, the Authority’s 
main commercial sales have been of fuel elements, 
radioisotopes, graphite and electricity. Total value of 
these sales during the year was nearly £21 million, about 
half of which arose from the sale of fuel elements. Demand 
for radioisotopes, labelled compounds and radiation 
sources continues to increase steadily and the total value of 
sales rose by approximately 10 per cent. during the year 
to over £1,300,000. The Authority delivered fuel elements 
to both Berkeley and Bradwell for the C.E.G.B. During 
the year the C.E.G.B. announced their intention to 
place contracts for the building of nuclear power stations 
at Dungeness, Kent, and at Sizewell, Suffolk. Preparations 
are in hand for the supply by the Authority of magnox- 
clad natural uranium fuel elements for these stations, and 
for the stations already under construction at Hinkley 
Point and Trawsfynydd, and for the Hunterston station 
of the South of Scotland Electricity Board. 














297 


for Power Plant Boilers 





LAIMED to represent a new concept in sea-water 
distillation plant design, and to be the first of its 
type in the United States, a pilot plant with a basic 

output capacity of 100,000 gal./day, but capable of operat- 
ing at up to 160,000 gal./day, is now being used in 
conjunction with the 400-MW Mandalay (California) 
power station of the Southern California-Edison Com- 
pany. Installed in December 1959, the distillation plant 
is now being used to provide cost and operating experience 
and for studying larger power-plant distilling-plant 
combinations. Using low-grade heat, and capable of 
producing high-purity distilled water, this flash-type 
plant is able to supply the power plant’s fresh water 
requirements, and has been integrated with the existing 
power plant without major alterations. It is considered 
that substantially greater capacities are also possible 
without major plant alterations. 

Whereas in some countries where fresh water is scarce, 
and sea-water conversion is a necessity; in the United 
States, this process is not likely to be used commercially 
until it is proved to be less expensive than obtaining fresh 
water from other sources. Many studies have been made 
of the ultimate cost of producing water from the sea by 
various methods. One target figure is 40 cents per 
1,000 gallons, but this seems to be much below that 
being experienced elsewhere in the world using existing 
equipment. Furthermore, the economic factors involved 
in producing fresh water in the U.S. are quite different 
from those obtaining elsewhere. Fuel must be transported 
to the conversion site, and this alone is an important 
element of cost. Because of these factors, a much higher 
thermal performance is required in the U.S. to make sea- 
water conversion economical. This makes the need for 
reliable cost and operating experience under controlled 





conditions, in order to establish realistic cost data, all 
the more apparent. One of the firms engaged in this 
work in America is Cleaver-Brooks Special Products, Inc., 
of Waukesha, Wisconsin, who, in fact, installed the 
Mandalay plant. In the experience of this firm, water 
costs of from 70 cents to $1-00 per 1,000 gallons are 
attainable in the U.S. with currently available proved 
equipment, but future equipment improvements may 
reduce this figure. The principal elements in such costs 
are energy costs, operating costs, and capital charges. 
Energy costs vary between 25 and 50 per cent. of the total 
cost, and depend partly on whether the assumed energy 
rates can be maintained over prolonged operating periods, 
as well as whether they are valid for the period of the 
plant life-expectancy. They are further dependent upon 
the cost assigned to extraction steam, or other steam 
source. 

Operating costs vary between 15 and 30 per cent. of 
the total cost and include operating labour, maintenance 
and chemical costs. They are subject to great variation 
until actual experience has been developed in the U.S. 
to answer a number of pertinent questions. Such questions 
are, for instance: whether the assumed costs of mainten- 
ance are consistent with the materials of construction 
and the plant design, since new materials may involve 
new risks; whether chemical treatment costs are con- 
sistent with the design operating temperature-levels ; 
whether labour charges (and capital charges) are based on 
realistic plant realiability predictions. 

Capital charges vary between 40 and 60 per cent. of 
the total cost of water. Although in some oil-rich countries 
of the Middle East, interest charges on the capital invest- 
ment are, it is claimed, neglected in assessing the cost 
of water; in the U.S. the Office of Saline Water uses a 
total charge of 7-4 per cent. for amor- 
tisation on the initial investment, in 
comparing various processes. In 
another study by a private firm of 
consultants, fixed capital costs are 
computed to recover 3°5 per cent. 
annual interest on the bonds and to 
create a sinking fund, sufficient to 
retire the bonds at the end of plant life. 
Capital costs are, therefore, subject to 
wide variations in cost determinations, 
and the total cost is largely subject to 
the experience and judgment of the 
estimator. 





General view of the multi-stage long stube, 

flash-type evaporator, rated at 100,000 

gal./day of fresh water, but operating at up to 

160,000 gal./day, which has been installed 

at the Mandalay, California, thermal generating 
station. 
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Helping to find answers to some of the questions in- 
volved in this work is the Mandalay plant in California. 
It was designed to use only a proportionate amount of the 
available heat, so that the same total heat available could 
supply a 5 to 10 million gal./day distilling plant following 
the same pattern. The equipment was designed to 
produce water having a dissolved solids content of less 
that 500 p.p.m., but it was recognised that water purity 
with solids as low as } p.p.m. could be of importance in 
reducing the load on the original water-treatment plant. 

When considering available heat sources for such a 
plant, flue-gas, condenser cooling-water and low-pressure 
steam were considered. Flue-gas heat was ruled out as 
being too low in heat content. In respect of condenser 
water, a flow of 167,400 gal./min. being discharged to 
waste from a 400-MW plant at about 22 deg. F. above 
the temperature of the available sea water, represented a 
heat source of about 1,750,000 B.Th.U./hr. Because of 
the low temperature-potential available in using this 
heat source, practical design considerations severely 
limited the amount of heat that could be tapped from 
this stream, and any system using it would have to be 
simple and direct. The large volumes of water involved 
(approximately 83,700 gal./min. for a 100-MW plant) 
also required that head losses through the system must 
be very small in order to keep pumping costs down. 
Also, because of the low temperature levels, large vapour 
volumes (800 cu. ft./Ib.) must be handled in the flash 
chambers and stage condensers. 

Only the flash-type equipment, therefore, seemed 
feasible for extracting distilled water from the condenser 
water steam, and in selecting a heat cycle for this, a 
number of variables had to be considered. The degree 
of heat utilisation in producing water-vapour, and the 
cooling requirements for condensing the vapours, had to 
be balanced against the total heat-transfer surface and the 
number of stages employed. One compromise would 
have been to flash the warm condenser water through a 
range of about 10 deg. F., and would have required the 
same quantity of cooling water as that being flashed. 
By employing multiple stages in the flashing process, 
higher temperature-levels for vaporisation could be used 
to advantage in heat transfer. 

It was considered that six-stage plant could produce 
about 2,500,000 gal./day from 167,400 gal./min. of warm 
condenser cooling water, using a mean temperature 
difference of 9:0 deg. F. (corrected for boiling point rise) 
and a terminal temperature difference of 8-1 deg. F. 
Cold sea-water for condensing flashed vapours would 
equal the volume of flashing warm water. Steam, dis- 
charging from the ejectors used to purge the system of 
non-condensible gases, could be used to supply heat to 
process, or to a steam-operated distiller which might be 
used to augment production from the plant, using warm 
condenser water. 

In the case of extraction steam, this could be taken from 
the fifth point of a modern turbine at a minimum tempera- 
ture of 235 deg. F., upstream of the pressure-reducing 
and desuperheating station. This heat source is of the 
same level as that employed in most large-scale distilling 
plants, about which considerable experience has been 
gained. 

The temperature-levels for the utilisation of the 
exhaust steam in this case make possible economies of 
the order of 6 lb. to 10 lb. of distillate per 100 B.Th.U. 
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of heat input. A ratio of six can be accomplished with a 
mean temperature difference of about 10 deg. F., and a 
terminal temperature difference of about 8 deg. F., with 
allowance for boiling point rise in a 24-stage counter- 
current flash-type distiller. While plants with higher 
thermal performance (15 lb. of water per lb. of steam) and 
lower terminal temperature difference (4 deg. F.) have 
been studied, it is considered by Cleaver-Brooks that 
there are some major design problems to be solved before 
they can be further considered on a plant of this size. 





The Southern California-Edison Company’s plant has aroused much 

interest due to its ability to use waste and low-grade heat. In 

addition, it provides substantially scale-free operation, simplicity 
and favourable initial cost. 


In 1958, when Cleaver-Brooks were studying this 
problem, there were no installed flash-evaporators on 
record consisting of more than five stages. To expand a 
conventional two-stage plant to five tube bundles and 
flash chambers presented no major design problems, nor, 
in fact, the design of an eight-stage plant (though this 
presented more complications). To build, say, a 26-stage 
plant of conventional design would, however, save 50 
per cent. in heat-transfer surface over an eight-stage 
plant for a thermal economy of 6:1, but this saving 
would be more than offset by the increased number of 
water boxes and tube sheets required. The additional 
pressure-drop in the water-boxes would also increase 
pumping requirements for the multi-stage designs. 
Because of this, a mew design flash-evaporator was 
developed by Cleaver-Brooks. Pilot plant studies had 
previously been conducted on a 24-stage plant with a 
capacity of 300 gal./hr. and the operation of this plant 
had produced many important problems in heat-transfer, 
fluid-flow and mechanical design, the solution of which 
led to the design of a 26-stage plant. 

Included in the advantages offered by the design of the 
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new flash-evaporator over the more conventional types, 
were absence of inter-stage water-boxes and tube sheets, 
representing a substantial cost reduction; reduced 
pressure drop, due to the absence of inter-stage water- 
boxes, resulting in lower operating costs ; reduction of 
heat-transfer surface of more than §0 per cent. over an 
eight-stage plant for the same overall thermal performance; 
and simplified brine and distillate-transfer channels. 

The plant designed and manufactured for the Mandalay 
Station of the Southern Californian-Edison Company 
has a designed output capacity of 100,000 gal./day but it 
has, in fact, been operated at up to 160,000 gal./day. 
Costing in excess of $250,000, it is the first of its kind in 
the U.S.A. to be used in conjunction with an existing 
steam/electricity generation station, and is believed to be 
the world’s longest. The main component measures 
more than 70 ft. in length and weighs 40 tons. The entire 
unit incorporates over eight miles of aluminium and 
brass tubing, and nearly 50 tons of steel sheet and plate. 
Designed as a single unit, it is capable of being operated 
in accordance with either of three basic systems—the 
once through cycle, the use of warm condenser water, and 
the use of brine recirculation. 

When used in once-through cycle operation, the sea- 
water passes through the condensers, the salt-water 
heater, and then the flash chambers. This system has the 
advantages that, with normal sea-water, and within 
certain temperature limits, operating periods of 12 
months and longer, without cleaning, and without 
chemical feed treatment, are possible. Three factors 
contribute to this performance: the short residence time 
of the sea water on the heat transfer surfaces, no boiling 
in contact with heat transfer surfaces and low operating 
temperatures. With suitable inexpensive feed treatment, 
this system would also be economically feasible at higher 
temperatures. In the warm condenser water system, the 
condenser water from the power plant is introduced into 
the flash chambers, and, after flashing, is pumped out and 
discharged. The flashed vapours are condensed on the 
distilling plant condensers by a separate flow of cold 
sea-water. This, in effect, is also a “‘ once through” 
system. 
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The third system on which the Mandalay plart can be 
operated is that of using brine recirculation. Here, the 
brine, after having passed through the evaporator flash 
chambers, instead of being discharged to waste, is returned 
to the condenser section at a higher pressure-stage and 
recycled through the system. Brine concentration is 
maintained at the desired level by continuous blow-down. 
Sea water make-up is added to the system at a convenient 
point where it is also deaerated. Additional cooling water 
is required in the condensers of the last stages, and, as a 
result, the total quantity of water required for either the 
once-through or the brine recirculation system is sub- 
stantially the same. 

This latter system offers the advantage that deaeration 
can be accomplished before heating, thus reducing the 
corrosive action of the sea-water. Also, in operating at 
higher temperature when feed treatment is required, the 
recirculation system requires less feed treatment than the 
once-through system, and the cost of feed treatment is an 
important element in the total cost of the water. Un- 
fortunately, however, this system also places an additional 
burden on the feed-treatment chemicals, since they must 
perform satisfactorily with much longer brine residence 
times in the evaporator. Because of this, the selection of 
a suitable feed-treatment process under these conditions 
is important, and a treatment must be designed which 
is consistent with the operating temperature, the specific 
nature of the sea-water and the residence time in the 
evaporator. 

At present, the Mandalay pilot and experimental 
installation is being used in an extensive test programme 
designed to investigate the optimum conditions for the 
operation of such a combined power and sea-water 
conversion plant. Experience and data derived from its 
use are expected to provide technical and cost infor- 
mation, leading to the eventual construction of saline 
water plants, with capacities of from five to ten million 
gallons per day of potable water. The current studies have 
assumed added importance with the increasing awareness 
of the fresh water shortages which are predicted for 
certain areas of the United States in the not too distant 
future. 





Uskmouth “B” Power Station 

Three boiler units steaming the three 120-MW units at 
Uskmouth “ B”’ Power Station are provided with six Sturte- 
vant electrostatic precipitators with mechanical collectors, 
designed to give an overall efficiency of 98.5 per cent. with 
the boiler operating at maximum continuous rating, and 
resulting in a flue-gas burden to the chimneys of 0.067 grns. 
per cu. ft. at N.T.P. on the design fuel. The interesting 
feature of this installation is that the mechanical collectors 
are completely integrated with the precipitators, resulting 
in a considerable saving of space. A lagged steel flue runs 
the length of the precipitator casings, and is designed to feed 
gases at the correct speed to the primary cells of the mechanical 
collector. Primary collectors, built into the casing wall, are 
positioned to give the best possible gas distribution to the 
tubular collecting-electrodes. The gases, after entering the 
treatment chamber, pass upwards through the tubes and 
come under the influence of the electric field formed between 
the wire discharge-electrodes and the tubular collecting- 
electrodes. It is impossible for any of the gas to by-pass the 
treatment zone. The discharge-electrode system is rapped 
by cam-operated falling hammers, located on shafts coupled 
to a constant-speed motor with reduction gear. The tubular 
receiving-electrodes are rapped by a number of hammers 
lifted and released mechanically. There is one high-tension 
set with a mechanical rectifier to each precipitator, and two 
h.t. sets are provided per boiler in a common high-tension 


house. The sets are interconnected on the output side so 
that either precipitator may be shut down for routine cleaning 
and maintenance. Rapping control panels are provided in 
the h.t. house for discharge and collecting rapping gear, and 
booster fan motors. To accomplish and maintain stability 
during changing boiler conditions, and to provide maximum 
efficiency in performance, an automatic supervisory control 
panel system has been incorporated in the high-tension 

a. This is devised to relieve the control room staff 

much of the responsibility of operating the precipitators 
pr the maximum performance. Remote control equipment is 
also provided on the boiler panels allowing operation of the 
precipitators and mechanical collectors from the boiler control 
room. 


Dewrance & Co. Ltd. have secured the contract for all 
heat-exchanger mountings and steam and feed pipe-line 
valves required at the 580 MW Sizewell Atomic Power Station 
now being built for the Central Electricity Generating Board 
by the English Electric, Babcock & Wilcox, Taylor Woodrow 
Atomic Power Group. This order will include a large number 
of parallel-slide valves up to 18 in. size, manually or elec- 
trically-operated, large-bore strainers, safety valves, water-level 
indicators and small bore valves. Already every major nuclear 
contract of United Kingdom origin, and a number of important 
overseas nuclear installations incorporate Dewrance equipment. 
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The John Thompson Group 





OR the first time in the long history of the John 
Thompson Group of Engineering Companies, the 
complete London sales organisation is now cen- 

tralised in a new headquarters building, viz.—Tavistock 
House East, in Woburn Walk, Dukes Road, off Tavistock 
Square, W.C.1. The new building forms a new east-wing 
to the extensive Tavistock House of the British Medical 
Association. Previously, some of the Group Companies 
were housed at Imperial House, Kingsway, and others 
were in various parts of London. But now, the new 
offices are the London headquarters of 17 home com- 
panies in the Group, and the move will obviously lead to 
greater co-ordination and added efficiency. 

John Thompson Limited, Ettingshall, Wolverhampton, 
is one of Britain’s foremost groups of companies in the 
fields of boilermaking, general engineering and nuclear 
power plant development. The company was founded 
more than 135 years ago as makers of iron canal boats and 
of the primitive boilers of those days. Today, the Group 
embraces 29 companies with factories in Britain and 
various parts of the Commonwealth. In recent years, the 





John Thompson Group has been actively engaged in 
building up new design and engineering techniques, 
manufacturing facilities, machinery, and factory space for 
the main purpose of carrying out nuclear power plant 
contracts. Considerable extensions and reorganisation 
of the works has been effected, including new buildings, 
new machine tools and plant including a bigger boom 
welder, X-ray bays, and stress-relieving furnace. New 
additions have been the ordnance works, research centre 
design offices, welding training facilities, etc. 4 

In the new offices, a room has been set aside for the 


display of photographs and models of the main products 
of the John Thompson Group of companies. These 
products include: steam boilers of all types, from the 
largest power station boilers to very small boilers of 
only 2,000 lb./hr. capacity, together with water-treatment 
plant and instrumentation ; pressure-vessels and special 
fabrications for chemical plants, oil installations and 
other requirements in industry; pressings and fabri- 
cations for the motor industry ; ash and dust-handling 
systems for power stations, material handling plants for 
industry, and complete pipework fabrications. The head 
offices of the Group and also of most of the individual 
companies remain at Wolverhampton, but among the 





(Left). A section of one of the fabrication shops at John Thompson 
(Wolverhampton) Limited. 


(Above). The firing aisle of a typical shell-type boiler installation. 
The installation comprises Thompson boilers, coal-firing equipment, 
instrumentation, ducting, coal and ash-handling equipment, etc. 


companies which have recently entered the John Thomp- 
son Group, and are represented in the new London 
office, are Thompson Brothers, Darham Industries, John 
Thompson Compost Plant Limited and Thompson- 
Tappan. 

John Thompson (Wolverhampton) Limited is the 
founder member of the John Thompson Group. In the 
early days it established a world-wide reputation for its 
boilermaking, well before it was associated with any 
other form of engineering. Today it is equally well 
known for its general pressure-vessel work both for 
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industry and for nuclear power plant developments. One 
of the major manufacturing achievements of this company 
in the nuclear field was the manufacture of the stainless- 
steel reactor vessel for the Dounreay Establishment of 
the United Kingdom Atomic Energy Authority. This 
vessel is believed to be the most complicated stainless- 
steel pressure-vessel ever produced. 

The company has recently been awarded the contract 
for steam-raising plant for the Industrial Estate Manage- 
ment Corporation for Wales at the Treforest Industrial 
Estate. The plant to be installed is probably the largest 
of its type in Europe, supplying steam from a centralised 
source to some 34 factories. A newly-formed chemical 


plant design and construction division recently in- 
augurated by this company has been successful in obtain- 
ing a major contract for the chemical industry, involving 
complete sulphonation plant including pressure-vessels, 





pipework, building and civil engineering works. 

As a step towards furthering their activities in the 
refrigeration industry, John Thompson (Wolverhampton) 
Limited have formed a refrigeration division based in 
the main group of factories at Wolverhampton. Facilities 
exist here for all phases of heat engineering and re- 
frigeration, including research, design, fabrication, testing 
and installation of pressure-vessels, heat-exchangers, 
pipework and instruments. 


John Thompson Water-Tube Boilers Limited 

It is just over 50 years ago that John Thompson 
Water-Tube Boilers Limited was formed, and it has been 
in the forefront of boiler plant development and manu- 
facture ever since. The firm pioneered in Britain the 
forced-circulation Or ‘“‘ once-through” boiler, while 
John Thompson-La Mont marine boilers are installed in 
the vessels of many shipping lines operating to all parts 
of the world. The company has recently been successful 
in obtaining a £1 million contract for the boiler plant 
and its auxiliary equipment for the Lurgi gasification 
plant which is to be installed by the West Midland Gas 
Board at Coleshill, Warwickshire. This. company also 
designs and produces water-tube packaged boilers for the 
medium-size installation. Three of these units were 
supplied to the Irish Refining Company and were the 
first water-tube packaged boilers to be used in Eire. 

Among some of the larger installations for which this 
company is at present supplying boilers and ancillary 
equipment are the C.E.G.B. power stations at Rich- 
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borough (Kent) and Drakelow (Derbyshire). Two large 
reheat boilers are to supply nearly five million lb./hr. of 
steam, at a pressure of 2,400 lb./sq. in. at Drakelow, and 
three boilers will supply over two and a half million Ib. /hr. 
at Richborough, at a pressure of 1,600 Ib./sq. in. 


John Thompson Conveyor Company 

The John Thompson Conveyor Company specialises 
in the design, manufacture and installation of mechanical 
conveying plants, both permanent and portable. Recent 
contracts were for a hopper and conveyor system for the 
C.E.G.B. power station at Marchwood, and the coal- 
conveying plant at the new Grimsby factory of Courtaulds 
Limited. 

The precision engineering branch of the John Thomp- 
son Group is the Ordnance Company. This specialises 
in the design and manufacture of special purpose 


(Left). A section of the tesi bay which has been con- 

structed by John Thompson (Wilson Boilers) Limited at 

Glasgow to cater for package-type boiler manufacture. A 

number of ‘‘ Multipac’’ wet-back package boilers are 
shown being prepared for final steam tests. 


(Below). View of a Thompson large water-tube boiler 

during erection. Besides supplying water-tube boilers of 

large evaporative capacity, John Thompson Water Tube 

Boilers Limited also design and manufacture steam raising 

plant for all branches of industry, both in this country and 
abroad. 
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machinery. It supplied the fuel-handling equipment 
for the Berkeley Nuclear Power Station, and is now 
undertaking contracts amounting to approximately 
£1 million for equipment for the nuclear power station 
at Dungeness. 

John Thompson (Dudley) Limited produces pressure- 
vessels for the chemical industries, food-processing trades 
and the brewery and petroleum industries. For many 
years, this company has been producing large numbers of 
self-supporting steel chimneys and is now also offering 
complete plants for producing synthetic resins used in 
paint manufacture. Among present activities is the 
production of welded pressure-drums for the transport- 
ation of liquefied refrigerant gases and aerosol propel- 
lants. Already large numbers of these vessels have been 
supplied to the chemical industry. 

In 1933, Wilson Boilermakers Limited, one of the 
oldest manufacturers in Scotland of shell type 
boilers, joined the John Thompson Group. The 
company is now having considerable success with 
its new range of wet-back package boilers. More 
than 120 oil-fired ‘‘ Multipac ’’ wet-back packaged 
boilers have been sold during the last 12 months. 
A coal-fired version of the ‘‘ Multipac”’ is also 
available, and to meet the demand of the smaller 


A section of the high-pressure pipework system which was 
supplied and installed by John Thompson (Pipework) 
Limited at Drakelow power station. 


steam user this company has introduced the ‘‘ Demipac ”’ 
unit which can be adapted for coal- or oil-firing. To 
deal with the large number of welded shells which 
are being produced for the specialist business of package 
boiler manufacture, the largest electric stress-relieving 
furnace of its type was installed by this company last 
year at its Glasgow works. 

Other companies in the Group add to its wide range of 
specialisations. John Thompson Beacon Windows Limited 
designs and manufactures special purpose metal windows, 
all-welded open type steel flooring, hand-railing and steel 
ladders. 

A complete range of solid-fuel-firing equipment for all 
types of steam-raising plants is produced by fohn Thomp- 
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son (Triumph Stoker) Limited. This firm makes the 
well-known ‘“‘ Triumph” travelling-grate stoker, a 
patent ash-extractor, and the ‘‘ Mini-Stoker ”’ which has 
been specifically designed to meet the demand of the 
smaller boiler user, enabling efficient use to be made of 
the poorer and cheaper grades of coal and complying 
with the Clean Air Act. John Thompson Industrial 
Constructions Limited specialise in the design and manu- 
facture of incineration and separation plant for industry, 
hospitals and municipalities. John Thompson (Pipework) 
Limited produces high- and low-pressure pipework for 
steam-raising plants, and particularly for the larger 
conventional power stations and for nuclear power 
stations. Owl Engineering Supplies Limited make vibratory 
conveyor plant and screening equipment for the efficient 
handling of all classes of loose materials in bulk quantities. 

John Thompson-Kennicott Limited are water-treatment 
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specialists producing plant and developing new designs 
to suit the requirements of modern water treatment and 
effluent disposal techniques. One of its latest installations 
is a plant for the purification of radio-active waste at the 
Berkeley Nuclear Power Station. 

Group design and manufacturing facilities are also 
available in factories in Australia and South Africa, while 
as the result of a recent agreement between John 
Thompson Limited and the Indian Sugar and General 
Engineering Corporation Limited (Isgec), a new plate 
fabrication shop for boiler production, enabling welding 
to be carried out to Class I specification, is nearing com- 
pletion at Yamunanager in the Ambala District of the 
Punjab. 





THE FUEL RESEARCH STATION, D.S.I.R. 


The Department of Scientific and Industrial Research 
recently issued a “‘ Review of the Work of the Fuel Research 
Organisation from 1917 to 1958.” (Published for D.S.I.R. 
by H.M. Stationery Office, price 15s. od.) It was in 1917 
that D.S.I.R. appointed a Fuel Research Board “ to investigate 
in the broad national interest the nature, preparation, utilisa- 
tion and treatment of coals and other fuels, and of products 
derived from fuels.”’ In the following year, the Fuel Research 
Station was established at Greenwich. Some 40 years later 
(in 1958), the Research Council considered that, in view of 
many developments in the fuel world, the Fuel Research 
Station had completed its work, and should be closed down. 
The main sections of this review of the work of the Fuel 
Research Organisation deal with basic aspects of fuel research, 
including fuel analysis, carbonisation, preparation of coal for 
the market, gasification of coal and coke, coal constitution, 
combustion and steam-raising, hydrogenation of coal and coal 
tar, the Fischer-Tropsch synthesis, atmospheric pollution, 
and domestic heating, while there is an important section on 
the coal survey laboratories. All of this provided the main 


basis of the station’s research throughout its existence, but 
priorities altered continuously to meet changing needs. The 
review presents in summary form, information which might 
otherwise be difficult to locate, and includes 151 references 
to the papers published on behalf of the station. In addition 
to its own research work, the Fuel Research Station made an 
impressive contribution to the industry through members of 
the staff who, having gained part of their experience at the 
station, moved to positions of distinction outside. The review 
was edited by Dr. A. C. Monkhouse, formerly deputy director, 
and has a foreword by Sir Harold Hartley, who was for many 
years chairman of the Board. 


It is announced by Elliott-Automation Limited that, as 
a part of its policy of expanding its export business, it has 
created a new Directorate of Overseas Operations. The Group 
has 10 operating subsidiary companies overseas, and over a 
wide field of its operations exports more than one third of its 
products. It is also announced that Mr. Keith Newlands, 


lately sales director of Cossor Radar & Electronics Limited, has 
been appointed director of overseas operations. 
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Sudan Power Scheme Inaugurated 





NE of the far-reaching plans aimed at bringing 
increased prosperity to the Sudan is the Sennar 
Burri project, the £4 million scheme for aug- 
menting the country’s power supplies, and for improving 
distribution. In it, provision is made for taking water 
from the Blue Nile to drive hydro-electric generators 
producing an extra 15,000-kW of electricity, for extending 
the Burri power station by another 10-MW steam set, 
and for installing an overhead line to link the power 
stations at Sennar, Khartoum, and the cotton-ginning 
plants at Hassa Heisa and Merigan. 

The Blue Nile, which rises in Lake Tana in Ethiopia, 
carries, when in flood, about 70 per cent. of the water 
flowing down the Nile Valley. The potential benefits of 
this were recognised in a practical way in 1926 with the 
building of the Sennar Barrage, the two-mile long, 
128-ft. high structure that controls the flood, and uses 
part of it to irrigate the vast cotton-producing areas in 
the Ghezira. But the power potential of the waters has 
been untouched until now. In 1956, power demands were 
so great in the Khartoum area, that further generating 
plant was urgently needed, as well as better power 
distribution. As a result, the Sennar Burri plan was 
drawn up, whereby hydro-electric power from the 
Blue Nile waters was to be fed to an improved supply 
network, together with increased capacity from extra 
generators in the Burri power station, Khartoum. Here, 
where capacity has risen from 500-kW in 1925 to 33,000- 
kW in 1956, it is being further raised by the installation 
of another 10,000-kW steam turbo-alternator set. 

The whole Sennar Burri scheme—which was developed 
from a British project study—is the responsibility of an 
Anglo-German consortium, the British section consisting 
of providing, installing and commissioning the water 
turbines and switchgear at Sennar, the generating plant 
and civil engineering works at Burri, and part of 
the 185-mile overhead line joining the two 
generating stations with the three intermediate 
substations. At the hydro-electric station at 
Sennar, the water is channelled through intake 
gates cut in the dam to drive two 7,500-kW 
English Electric water-turbines, and then re- 
turned to the Nile. The generators will be 
shipped to the site from Liverpool, and be 
erected and in commission by the middle of 1962. 
The power will flow over consortium-built 
overhead lines to Khartoum. 

At the Burri power station, the present 
capacity of 33,000-kKW comes from English 





Sectional view of a typical Babcock oil-fired FH boiler, 

showing (on right) three of the six oil burners. This 

type of boiler is available in capacities from 40,000 to 

over 300,000 /b./hr., for steam conditions up to 900 
Ib./sq. in., and 900 deg. F. 





Electric diesel and steam-turbine driven generators. Now 
with the fourth turbo-generator being added this year 
the total will be increased to 43,000-kW. This will be 
sufficient to meet for some years the power needs of the 
Sudan, particularly the districts surrounding Khartoum, 
which are rapidly becoming industrialised, and also enable 
the country to continue its expansion programme. 

The comprehensive contract for the £4 million Sennar 
Burri project was carried out by the General Engineering 
Projects Department of the English Electric Co. Ltd. 
The single-cylinder impulse-type steam turbine runs at 
3,000 r.p.m., and operates under steam conditions of 
435 lb./sq. in., and 735 deg. F. at the turbine stop-valve, 
with a vacuum of 28.5 in. There are three stages of bled- 
steam feed-heating, giving a final feedwater temperature 
of 295 deg. F. The alternator has a rating of 10,000-kW 
at 0.8 p.f., generating at 11,000 volts direct to the busbars. 
Power is stepped up to 33-kV for overhead transmission 
to Kiloten. The Burri power station is supplying the 
first electricity in the Sudan to be generated by steam 
turbo-alternator sets. 


Steam-generating plant 

The steam-generating plant consisted initially of two 
oil-fired Integral furnace boilers of the FH-type, supplied 
by Babcock & Wilcox Limited. Two repeat orders for 
boilers of the same type and capacity have now raised the 
number of units to five. Each boiler is designed for a 
maximum continuous rating of 68,000 lb./hr. at a super- 
heater-outlet pressure of 450 lb./sq. in., and a final steam 
temperature of 750 deg. F. The boilers are installed ‘‘ in 
the open ”’—there being no boiler houses, and are built 
to withstand widely-varying humidity conditions and 
outdoor temperatures that can heat the metal surfaces to 
temperatures up to 160 deg. F. Besides the boiler units 
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themselves, Babcock & Wilcox have supplied the com- 
plete oil-handling and oil-firing plant, boiler-control and 
instrument equipment and panels, soot-blowing equip- 
ment, and main steam piping. The instruments and 
instrument panels were made by Bailey Meters & Con- 
trols Limited. The forced- and induced-draught fans 
are of the Sirocco type, and were supplied by Davidson 
& Co. Ltd. The oil-firing plant is designed to operate 
with Bunker ‘‘ C”’ fuel oil, and includes Babcock Y-jet 
steam atomisers, duplex pumping and heating units, and 
also the service tanks and oil-transfer pumps. 

Babcock type FH Integral furnace boilers are avail- 
able in capacities from 40,000 to over 300,000 Ib./hr. for 
steam conditions up to 900 Ib./sq. in. and 900 deg. F., and 
is supplied for oil, gas or coal firing, singly or in com- 
bination. The boiler is essentially of the bi-drum type, 
with an upper and a lower drum connected by rows of 
generating tubes. The integral furnace is formed by an 
extended screen of water-tubes, at one side of the boiler, 
which form the roof and outer wall of the furnace. This 
screen is fed from the lower drum through the tubes 
forming the bottom of the furnace, and is connected back 
into the top drum. The main banks of generating tubes 
are baffled in such a manner that the hot gases leave 
the combustion chamber by an opening in the partition 
wall at the end remote from the burners, and traverse 
the generating tubes and the superheater in a series of 
horizontal passes, finally leaving at the burner end, in 
either an upward or downward direction according to 
the layout of the plant. 
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(Left). The first stage of the £4 million 
Sennar Burri project recently went into 
operation when the President of the 
Republic of the Sudan formally opened the 
scheme. Shown here is the English Electric 
10,000 kW single-cylinder impulse type 
turbine. Standing alongside the machine 
are (right) Mr. F. S. Batty, general manager 
of the Central Electricity & Water 
Administration of the Sudan, with Mr. A. V. 
Mathias, manager of English Electric Co.’s 
General Engineering Projects Division. 


(Below). The feed-heaters and evaporators 
for the new English Electric 10,000 kW set. 








2,000-MW POWER STATION AT FAWLEY 


The Central Electricity Generating Board are to apply to 
the Minister of Power, and to the local planning authority, for 
consent to the establishment of an oil-burning power station 
at Fawley on Southampton Water. The proposed station would 
make use of reclaimed land and saltings, and no part of the site 
would encroach on the modified boundaries of the Green Belt 
suggested by the Minister of Housing and Local Government. 
In December, 1960, the Generating Board gave their reasons 
for deferring a decision about seeking consent to establish a 
nuclear power station at Hamstead on the Isle of Wight. They 
stated that they were investigating the alternative possibility 
of building a conventional power station on Southampton 
Water. It is, as a result of these investigations that the pro- 
posals for a power station at Fawley are being made, and if 
consent is obtained to such a station, then consideration of 
the establishment of a nuclear power station at Hamstead 





can be deferred. Presumably, the site at Fawley is suitable for 
a station of approximately 2,000-MW capacity. To meet 
the growing electricity demand in the south of England, the 
output from the first generating set will be needed in 1967. 
The public demand for electricity in the southern counties is 
growing more rapidly than in the rest of England, as a result of 
the high rate of industrial development and the growth of 
population there. Oil is the most economical fuel for electricity 
generation in this area, and the local generation using oil 
would not only supply electricity to the southern counties as 
cheaply as by generation in a remote coalfield station, but also 
avoid long transmission lines from these remote areas, to which 
there are objections both of amenity and cost. It is proposed 
that the station should be connected to the national Grid by an 
overhead 400 kV line running northwards, and by underwater 
cables to a line on the opposite side of Southampton Water. 
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Fuel Loading at Berkeley and Bradwell 





N important phase was reached in Britain’s civil 
nuclear power programme, when uranium fuel 
loading in the reactors began at the first two 

commercial stations,—Berkeley and Bradwell during 
the week-end August 12th-14th. Berkeley, which will have 
a net electrical output of 275-MW is sited on the eastern 
bank of the estuary of the River Severn, midway between 
Gloucester and Bristol. It is expected that the first 
reactor will have become critical by the beginning of 
September, and after exhaustive tests, the station is likely 
to go into commercial production of power at the end of 
this year or early next, and will be supplying 125-MW 
to the national grid. 

Bradwell, whose net electrical output will be 300-MW 
is located on the southern bank of the estuary of the 
River Blackwater, in Essex, some 50 miles from London. 
By the end of this year, or early next, it will be supplying 
150-MW to the grid. Both Berkeley and Bradwell have 
been designed and constructed for the Central Electricity 
Generating Board by The Nuclear Power Group, whose 
headquarters are at Radbroke Hall, Knutsford, Cheshire. 
The contract for each station was placed in December, 
1956, site work being commenced in January, 1957. 
Thus, constructional work on the two stations has been 
proceeding “‘ neck and neck” for about 44 years. The 
contract for Berkeley was placed with the A.E.I.-John 
Thompson Nuclear Energy Co. Ltd., and that for Brad- 
well with The Nuclear Power Plant Co. Ltd.—now, both 
Partner Companies of The Nuclear Power Group. It is 
expected that the second reactor at each station will 
begin to receive uranium fuel in about six months time. 


Berkeley—salient features 

The two reactors at Berkeley are of the gas-cooled, 
graphite-moderated type, with 3,275 channels per reactor 
and 13 vertically-stacked fuel elements per channel. 
Thus, there are approximately 42,500 fuel elements per 
reactor, the total weight of uranium per reactor being 











232 tons and the total weight of the graphite moderator 
2,000 tons. 

The coolant used to remove heat produced by uranium 
fission within the fuel elements, is dry carbon-dioxide 
gas circulated between the reactor and its eight associated 
boilers at a pressure of 125 lb./sq. in. Steam is supplied 
from the boilers to the turbines of the four generating 
sets, each of which is rated at 83-MW. The natural 
uranium fuel rods are each 19 in. long x 1.1 in. dia. 
A finned magnesium alloy canister encloses each rod, and 
each is mounted by two zirconium end brackets between 
two graphite struts, the whole assembly comprising one 
fuel element. Before fuel loading commenced in No. 1 


(Above). Carrier with nine fuel elements 
being loaded through a fuel standpipe into 
No. | reactor at Berkeley. 


(Left). General view of the C.E.G.B. 275-MW 
nuclear power station which is now nearing 
completion at Berkeley, Gloucestershire. 








306 


reactor, a series of stringent pre- 
commissioning tests was carried out on 
the reactor and its associated plant in 
order to demonstrate their safety and 
correct operation. The time taken 
from initial loading to criticality was 
about 14 days. During this time 
approximately 660 out of the total of 
3,275 channels were filled. This 
represents a weight of fuel loaded of 
about 50 tons compared with the 
total of 232 tons required to bring the 


(Right). Bradwell nuclear power station in 
Essex, on the estuary of the River Blackwater, 
will have a net electrical output of 300-MW. 





Lowering a fuel element through a standpipe on the pile cap of No. | 
reactor at Bradwell. 


reactor to the fully operational condition. Although only 
about 50 tons is required for criticality (criticality occur- 
ring when the nuclear energy in the reactor is capable of 
producing external heat) when all the control rods are 
withdrawn and once the reactor commences to operate, 
several influences tend to stop the reaction. For instance, 
increase in temperature of the reactor with power, and the 
production of fission by-products absorb neutrons and 
require compensation by the inclusion of further quan- 
tities of fuel. Factors such as these account for the 
additional uranium which has to be loaded into the 
reactor subsequent to the attainment of the critical mass. 


Bradwell—salient features 

The two reactors at Bradwell are generally similar to 
those at Berkeley, but in this case there are 2,564 fuel 
channels per reactor, with eight fuel elements per 
channel—stacked vertically. This gives a total of 20,520 
fuel elements per reactor, the total weight of uranium 
(per reactor) being 235 tons, and total weight of graphite 
moderator 2,000 tons (approximately). 
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The pressure of the coolant is 147 lb./sq. in. There are 
six boilers associated with each reactor, and they supply 
steam to six turbo-alternator sets, each rated at 52-MW. 
The uranium fuel rods in these Bradwell reactors are 
each 3 ft. long x 1.5 in. dia. The time taken from initial 
loading to criticality was six days, during which time 
approximately 474 (out of the 2,564) channels were 
filled. The weight of uranium fuel in these channels 
amounts to 38 tons. 

In addition to Berkeley and Bradwell, five other nuclear 
Power Stations are being built, or are to be built 
for the Central Electricity Generating Board. They 
are located at Hinkley Point, Somerset (500-MW) ; 
Trawsfynydd, Merionethshire (500-MW) ; Dungeness, 
Kent (550-MW); Sizewell, Suffolk (580-MW); and 
Oldbury-on-Severn, Gloucester (§50-MW). The decision 
of the Minister of Power is awaited concerning the 
construction of a further station at Wylfa Head, Anglesey. 
It is of interest to note that the designs submitted for 
Oldbury allow for the enclosure of the two reactors in 
pressure-vessels of pre-stressed concrete construction 
instead of steel vessels as used in the other stations. This 
design is regarded as the precursor of larger and less 
expensive reactors of this type in future stations. 





DR. W. A. MACFARLANE 


It is with much regret that we record the death which 
occurred suddenly on August 19th of Dr. W. A. Macfarlane, 
C.B.E., B.A., B.Sc., Ph.D., F.Inst.F., President of the Institute 
of Fuel, and Managing Director of the National Industrial 
Fuel Efficiency Service. Dr. Macfarlane, who was 53, was 
educated at Westminster School, where he was King’s Scholar, 
and went up to Oxford in 1926 with an open scholarship in 
Natural Science at Balliol College. He was a pupil of Sir 
Harold Hartley, took his First Class B.A. degree in the Final 
Honour School of Natural Sciences (Chemistry), and the 
Research degree of B.Sc. in 1930. He remained at Balliol 
College for two years as a demonstrator, and then gained a 
Commonwealth Fund Fellowship for research in chemistry 
at the University of California, where he was awarded a Ph.D. 
Returning to this country in 1934, he was appointed as a 
junior scientific officer at the Fuel Research Station, Greenwich. 
In 1938, Dr. Macfarlane joined the then, London, Midland 
and Scottish Railway Company as a senior research chemist. 
On the formation of the Ministry of Fuel and Power in 1941, he 
was appointed as Director of Fuel Efficiency, continuing as 
such until 1948, when he went to the U.S.A. as Director of 
the United Kingdom Scientific Mission, and attaché for 
scientific questions, British Embassy, Washington. Dr. 
Macfarlane was elected as a Vice-President of the Institute 
of Fuel in 1955 and became President last year. He was 
awarded the honour of C.B.E. in 1958. 
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Solartron’s New Headquarters and Works 





EVELOPMENT of the new headquarters and works 
of the Solartron Electronic Group Limited, at 
Farnborough, Hampshire, has taken place in a 

two-phase programme. We were invited to visit the 
works recently, when the completion of the second phase 
was marked by the formal opening by the Rt. Hon. 
Reginald Maudling, M.P., President of the Board of 
Trade, of a four-storey building which forms the main 
administrative, research development and electronic 


(Right). Front view of Phase | and Phase Il 
new buildings of the Solartron Plant 
at Farnborough, Hants. 


(Below). Solartron ERA (Electronic Reading 
Automation) under construction. 


(Below right). A  Solartron analogue 

computer being used in connection with 

a problem by Solartron applications 
engineers. 





manufacturing centre. The first phase of development 
comprised 50,000 sq. ft. of workshop area, and a single- 
storey administrative section attached. The second phase 
consists of the above-mentioned new four-storey building 
of 35,000 sq. ft. floor space, and 70,000 sq. ft. of production 
floor area. The company plans to have Phase III at 
Farnborough completed by the autumn of 1963, and to 
complete Phase IV, to double their existing factory area, 
by 1965/1966. 

On the ground and first floors of the new building are 


housed the Systems Research and Development Division, 
and the Research and Development Division, formerly 
at Goodwyns Place, Dorking. The latter is chiefly 


concerned with the development of the wide range of 
Solartron specialised electronic equipment, including 
computers, high-speed data-recording methods, business 
machines and simulators. The second floor, of 7,000 sq. ft., 
is laid out as a drawing office, while the third and fourth 
floors provide headquarters office accommodation. 





The 70,000 sq. ft. of workshop area contain the model 
shop for the Research and Development Divisions, the 
transducer manufacturing section, the reading machine 
constructional section, the radar simulator assembly 
shop, the X-ray spectrometer manufacturing areas, the 
analogue computer division and the Solartron electronic 
teaching and business machines. A large area is devoted 
to the central wiring assembly section, which serves all 
the above-mentioned interests. There are two extensive 
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test sections, one concerned with the testing of products 
from the research and development departments before 
planning their production, and the other for testing 
manufactured products. There is also a training centre 
for wiring and assembly personnel. Examples of Solartron 
products seen on exhibition, and in course of manufacture 
after the opening ceremony, included digital instruments 
(also widely incorporated in the company’s own test 
gear), an extensive range of oscilloscopes including 
rack-mounted double-beam units and wide band units, 
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pressure transducers operating on the resistance bridge 
principle with strain gauges, computing and data-handling 
systems, and radar simulators. Demonstrations were given 
of a thermionic valve simulator, and of other Solartron 
equipment. 

On the completion of Phase I of the development 
scheme about three years ago, the number of employees— 
drawn from the company’s existing works at Thames 
Ditton and Dorking—was approximately 200. Today the 
total, with the completion of Phase II, has reached 1,000. 





COCHRAN BOILERS OF WELDED CONSTRUCTION 

Over the past year, Cochran & Co. (Annan) Ltd., the well- 
known boiler makers, have been changing their fabrication 
methods, and are now using British Oxygen equipment for 
plate-preparation for automatic electric welding. All-welded 
boilers, particularly those of the vertical type, and pressure 
vessels are now in full-scale production. Savings of 40 per 
cent. in time and labour are, it is stated, being made, as com- 
pared with mechanical methods of preparing the plates. For 
plate preparation, an Oxyplane machine is used, and it is the 
first of its type to be used by boilermakers. The Oxyplane, 
with propane as fuel gas, gives a double-bevel and nose 
preparation to plates up to 40 ft. long x 10 ft. wide x 2 in. 
thick. In the new pressure-vessel shop at Annan, plates, after 
being rolled, are welded with a B.O.C. ‘“‘ Ram-Type”’ auto- 
matic welding boom, the latest equipment in its field. The 
boom has a welding length of 17 ft. and a vertical lift of 16 ft. 
At the base, a fixed roller-bed rotates the boiler as it is welded. 
The machine uses the Unionmelt submerged-arc welding 
process. The Oxyplane consists of two parallel tracks carrying 
three mobile cross-beams. The motorised centre beam has 


two cutting heads which prepare the longitudinal edges of the 
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plate, the other edges being shaped by cutting heads carried 
On power-operated tractors mounted on the manually- 
positioned end beams. Each cutting head has four nozzles 
to give a variety of edge forms, no templates are required, and 
there is no need to mark-off the shape of the plate. With the 
**Ram-Type ” automatic welding boom, the welding head is 
carried horizontally by a motorised boom and raised and 
lowered by a powered vertical lift. The vertical column 
swivels on a fixed base so that the boom can be rotated through 
360°. The Unionmelt submerged arc-welding process gives 
welding speeds of up to 60 in. per min. 


(Left). One of 
the four cut- 
ting heads of 
the B.O.C. 
Oxyplane 
machine for 
plate prepara- 
tionand (right) 
B.O.C. ** Ram- 
Type ’’ auto- 
matic welding 

in new 
pressure ves- 
sel shop at 
Cochran's 

works. 











C. A. Parsons & Company Limited 


C. A. Parsons & Co. Ltd., Heaton, Newcastle-upon-Tyne, 
have recently taken over new and much larger premises at 
40, Broadway, Whitehall, S.W.1, as their offices in London. 
The move from 56, Victoria Street, S.W.1, to premises of 
double extent is part of ‘“‘ Parsons’ Progress’’ and comple- 
mentary to recent important developments at the Newcastle 
works where a very large nuclear research station and a new 
mechanical research laboratory have been installed. Parallel 
with these developments is the necessity for additional space 
and facilities at the London offices, the staff at which deal 
with a very wide range of activities, including technical sales 
representation for turbo-generators, turbo-blowers and com- 
pressors, feed-heating and condensing plant, transformers, 
synchronous condensers and certain other products of the 
Company, including the manufacture of expansion joints, 
turbine blading, castings, automatic control equipment, 
steel fabrications and gas-turbines. Liaison with the Central 
Electricity Generating Board, Consulting Engineers, and 
important overseas clients from the Commonwealth and other 
countries, also figures largely in these activities. Furthermore, 


Parsons’ London office provides facilities for a maintenance 
service in the area. 

It may be noted that in addition to turbo-generators in 
several C.E.G.B. conventional power stations in the area, 
including two 200-MW units at West Thurrock, there are six 
main and three auxiliary Parsons machines in the C.E.G.B. 
Nuclear Power Station at Bradwell in Essex. Parsons are also 
to supply the turbines for the new Nuclear Power Station at 
Dungeness, on which work has now commenced. 

Since its inception one of the Comrany’s principal products 
has been power transformers. Parsons have kept in the fore- 
front of transformer development and have installed units 
ranging from small distribution and mining type units up to 
the largest power transformers for extra high voltages, in 
countries all over the world. In course of manufacture are 
210 MVA transformers at 275 kV, and also 330 kV single-phase 
transformers for both home and abroad. 

ong the more important turbo-generator contracts 
currently being carried out by the company for the C.E.G.B. 
are: one 500-MW machine for Thorpe Marsh, four 500-MW 
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machines for a new power station (site not yet announced) in 
the Midlands, and two 200-MW machines for West Thurrock. 
They also have in hand a 500-MW set for the Tennessee 
Valley Authority, U.S.A., four 200-MW sets for the Richard 
L. Hearn station of the Hydro Electric Power Commission of 
Ontario, and two 300-MW sets for the Commission’s Lake- 





Exterior of No. 40, Broadway, London, $.W.1, which houses 
on the ground floor, the new London offices of C. A. Parsons & 
Co. Ltd. 


view power station. In addition, there are numerous units of 
capacities requiring from 5 to 120-MW. Furthermore, the 
company are now constructing what are believed to be the 
largest blast-furnace turbo-blowers in the world. These are 
to be installed in the works of Richard Thomas & Baldwins 
Limited. 

The history of the famous company 
dates back to 1889 when Charles 
Parsons, then 35 years of age, founded 
his own works for the manufacture of 
turbine and electrical machinery at 
Heaton, some two miles east of New- 
castle. The site was about two acres in 
extent, and the entire staff numbered 
about 40. The earliest turbines pro- 
duced were of the non-condensing type, 
but in 1891 Parsons produced the first 
condensing turbine of 100-kW capacity, 
which, on being subjected to special 
tests, was found to have a steam economy 
equal to the best reciprocating engine 
of the day. The success of Parsons’ 
first little turbines marked the beginning 
of the most revolutionary change in the 
history of steam engineering. By 





300-MW cross-compound turbo-alternator 
set for Lakeview power station, Canada, 
during erection for test purposes at the 
Heaton Works of C. A. Parsons & Co. Ltd. 
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developing power from the velocity of steam rather than from 
its static pressure, the turbine was exempt from the mechanical 
limitations of the reciprocating engine. Its invention has en- 
abled the power that could be produced by a given weight and 
size of machinery to be multiplied a hundred-fold, and it has 
provided that purely rotational motion at high speed so desirable 
for the driving of electrical generators and numerous other 
types of machinery. By 1900 Parsons was building generating 
sets of 1,000-kW capacity, while in 1912 he undertook to build 
at Heaton, a turbo-alternator of 25,000-kW capacity, by far the 
largest and most efficient generating unit in the world at that 
time. This machine was installed in the Fisk Street Power 
Station in Chicago, and it proved so successful that in 1923 
Parsons was entrusted with the contract for the construction 
of a §0,000-kW unit for the same station. 

The bestowal upon Parsons in 1904 of the Companionship 
of the Order of the Bath was followed in 1911 by a Knighthood 
of the same Order, and in 1927 he was given the supreme 
distinction of the Order of Merit. Sir Charles Parsons died 
early in 1931 in his 77th year. He had lived to see the fruit of 
his labours in the complete transformation of the methods of 
producing power from steam, both on land and sea. He lived 
to see an output of more than 200,000-kW delivered by a 
single turbo-generator set, and the reciprocating steam engine 
completely superseded by the turbine for central power 
station work. 

With the death of Sir Charles, changes were made in the 
Board of Directors; Mr. S. F. Prest, the oldest director, was 
elected chairman. But Mr. Prest died shortly afterwards, and 
from July, 1931, to July, 1938, Mr. F. J. H. Bedford was 
managing director and acting chairman of the Company. In 
1938 Mr. C. D. (later Sir Claude) Gibb was appointed 
General Manager. In 1938 the firm celebrated its Golden 
Jubilee Year. 

In 1940 the Company released Mr. Gibb to take up an 
appointment as Engineering Assistant to the Director General 
of Munitions Production, and in the following year he became 
Director General of Weapons and Instruments Production 
at the Ministry of Supply, and subsequently held the position 
of Director General of Armoured Fighting Vehicles and 
Chairman of the Tank Board. He received his Knighthood 
in June, 1945, and became K.B.E. in 1946. Sir Claude had at 
that time relinquished his position as General Manager of 
the Company, and was appointed Joint Managing Director 
with Mr. Bedford. With the end of the war in 1945, Sir 
Claude returned to Heaton Works, and later that year was 
appointed Chairman and Managing Director of the Company, 
and remained as such until his untimely death in January, 
1959. He was succeeded as Chairman by Mr. F. W. Gardiner, 
who retired early this year, and was succeeded by the 
present Chairman, Mr. H. H. Mullens. 
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New Design of Solid Fuel Fired Boiler 





The Boiler Division of G.W.B. Furnaces Limited, Dudley, 
Worcs., are now marketing a new packaged boiler, the G.W.B. 
Vekos-Powermaster, which has been specifically designed for 
solid fuel-firing and which gives all the advantages of econom- 
ical and efficient operation inherent in the design of the 
Powermaster oil/gas-fired boiler. The Dudley company, 
pioneers of the packaged boiler in this country, with their 
range of Powermasters, of which they have now installed over 
1,000, have carried out considerable research and exhaustive 
trials in the production of this new design of boiler. 

Like the Powermaster unit, the new Vekos-Powermaster is 
delivéred as a complete, compact, self-contained unit which is 
quickly and easily installed and requires no special foun- 
dations. The makers claim that this boiler gives a consistent 
efficiency of more than 80 per cent. when burning a wide range 
of fuels, and that this efficiency is achieved without the use of 
economisers or superheaters. 

Fuels tested have been strongly caking, free burning, low 
ash content (as low as 3 per cent.) and high ash types. The fuel 
sizes have ranged from small coal to singles. The boiler con- 
forms in all respects to the requirements of the Clean Air Act 
and also to the F.B.I. recommendations that the flue dust 
pollution should not exceed o°2 grn./cu. ft. This is achieved 
by built-in multi-cell grit-arresters with a unique double- 
firing system of the collected grit. The boiler is controlled 
by steam pressure or water tem cg pes and is designed for 
operation within a firing range of 30 to 100 per cent. of load. 

Fuel is fed automatically to the Vekos-Powermaster by means 
of a screw conveyor from existing bunkers, hoppers or coal 
storage. It is fed through the crown of the boiler to a vortex 
chamber supplied with air from a forced-draught fan and the 
fuel is thereby distributed in an even pattern. on the firing 
bed, the air also providing over-fire secondary combustion air. 
The forced-draught fan not only provides the tertiary air, 
already mentioned, and this secondary air, but it also provides 
the under-grate primary air, all three air supplies being con- 
trolled by a simple damper arrangement. The combustion 
section and the heating surfaces of this boiler are designed in 
accordance with each other’s characteristics, and careful atten- 
tion has been paid to the need for a low rear-end temperature in 
order to minimise the possibility of fouling and “‘ bird nesting ”’ 
of smoke tube ends. 

There are no moving parts in the furnace and it is estimated 
that the grate will have a minimum life of five years, even with 
the use of low ash content fuels. 

The grate is of a “‘V”’ formation and of loose sections. 
Under-fire air is delivered to the fuel-bed through ‘* swan- 
neck ”’ air ports in grate bars. This has the double effect of 
providing a smooth and well-distributed air supply to the fuel 
bed, thus reducing the tendency for blow holes, and it also 
completely eliminates riddlings through the fire bars. 

Attention and maintenance of the Vekos-Powermaster are 
extremely simple and do not require the employment of a 
skilled fireman. Depending upon the ash content of the fuel, 


this boiler will run for long periods without having to be 
touched or adjusted by hand. For example, if the ash content 
is of the order of 3 per cent. then the Vekos-Powermaster will 
run for about 10 hours at full load without attention. 

In the event of a power failure, it is possible to fire the boiler 
by hand in order to provide continuity of steam supply. The 
air for combustion would be induced by natural-draught and 
dampers are provided to bypass the multi-cell grit-arresters so 
that pressure drop across the boiler would be reduced. 

Although specifically designed for solid fuel firing, the Vekos- 
Powermaster can be quickly and easily converted for oil or gas 





G.W.B. Vekos-Powermaster packaged-type boiler which is now being 

marketed by the Boiler Division of G.W.B. Furnaces Ltd., Dudley, 

Worcestershire. This boiler has been designed for solid fuel-firing 

and at present, output capacities range from 2,760 to 7,000 /b./hr. 
of steam. 


firing ; alternatively, it can be s oes cong equipped for 
any combination of oil/gas/solid fuel firing Three models of 
the boiler are available at present, models 75, 125 and 200, 
which have outputs, based on steam from and at 212 deg. F, 
of 2,760, 4,300 and 7,000 lb./hr. respectively. At a later date, 
units having outputs ranging from 10,000 to 18,000 Ib./hr 
will be available. 





BRITAIN’S BIGGEST PUMPED STORAGE SCHEME 

The North of Scotland Hydro-Electric Board has placed 
with Associated Electrical Industries Limited, the contract 
for the first two pump-turbine generator-motor units for 
the Cruachan Power Station of the Loch Awe project. This 
will be the largest scheme for pumped storage of electricity 
in Britain. The electrical equipment, consisting of generator- 
— together with — regulating y ipment and control 

apparatus, will be manufactured in the Rugby and Glasgow 
factories of AEI, while the pump-turbines are sub-contracted 
to Boving and Co. Ltd., London. 

Cruachan is the second major pumped-storage project in 
Britain, the first being the Central Electricity Generating 
Board’s scheme at Blaenau Ffestiniog, North Wales, for which 
AEI is supplying the four 75-MW, 16-kV, 428-r.p.m. 
generator-motors. The first machine at Ffestiniog is now 

erected on site and is due to be commissioned later this 
year. The main difference between the Blaenau Ffestiniog 
and the Cruachan schemes.is that at Ffestiniog each generator- 
motor is coupled to a separate pump and turbine, and rotates 


in the same direction whether generating or pumping, while at 
Cruachan, the functions of pump and turbine are carried out 
by one reversible unit. During peak load hours, water flowing 
from the upper reservoir to the lower, will drive the hydraulic 
runner, = the electrical machine will operate as a generator. 

off-peak periods the electrical machine will be run in 
the opposite direction as a motor driving the hydraulic runner 
and pumping the water back to the upper reservoir more than 
1,000 ft. above. 

Each electrical unit is rated at 100-MW as a generator and 
120-MW as a motor at 500-r.p.m. These machines will operate 
at 16,000 volts on a 3-phase §0 c/s supply. At this speed they 
will be the most powerful hydro-electric units in the world. 
Each machine will be of the vertical type ; a single thrust 
bearing located in the upper bearing housing is designed to 
take the weight of the rotor, the hydraulic runner and the 
hydraulic thrust. There is a top guide bearing also located in 
the upper bearing housing, and a second guide bearing is 
mounted below the rotor. 

A closed-air-circuit ventilation system will be fitted to each 
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machine, the air being cooled by air/water heat-exchangers 
mounted on the stator frame. In order to obtain the maximum 
cooling efficiency, external motor-driven fans will be used to 
circulate the air through the machines since fans mounted on 
the rotor are relatively inefficient when designed to operate 
in both directions of rotation. 

The stator core will be built up of laminations made from a 
recently-developed low-loss cold-reduced sheet steel which has 
a surface finish superior to that of hot rolled material. The 
stator coils will have main insulation of mica tape bonded with 
a modified epoxy resin, a type of insulation used abroad, but 
so far not used on machines of this size in Britain. 

For operation as a pump motor each machine will be started 
by an a.c. pony motor mounted on the shaft. This method of 
starting restricts the starting current to less than one quarter 
of the full-load current, thus avoiding the difficulties associated 
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with violent load variations on the supply lines. The rotors of 
the electrical machines will be built up of thin punched sheet 
steel segments, thus ensuring a homogeneous rotor body and 
facilitating erection on site. These machines will be the first 
large hydro-electric units operating at 500 r.p.m. to have this 
type of rotor construction. Automatic control equipment will 
be provided to enable the machines to be started and stopped 
by means of push buttons. Automatic voltage regulators of the 
Magnestat type will be supplied. 

AEI has been engaged on a continuous research and de- 
velopment programme aimed at improvements in the design 
of large pumped storage units. Earlier results of this pro- 
gramme have already been incorporated in the Blaenau 
Ffestiniog machines, and more recent developments will be 
used in the machines now ordered for the Cruachan power 
station. : 





WET BACK SHELL-TYPE BOILER 

A recent development by Richardsons Westgarth (Hartle- 
pool) Limited, a member of the Richardsons Westgarth Group, 
is an entirely new design of three-pass wet back boiler, known 
as the “‘ Maxecon”’ which has superseded the company’s 
older three-pass dry back unit. The basic feature of the new 
design—the submerged combustion chamber—follows well- 
established practice with which the firm have had long and 
successful experience. Modern welding techniques have been 
employed to streamline the design, in which each fully- 
corrugated furnace has a separate combustion chamber set 
at an angle and firmly supported on the back end-plate by 
stay bars. The front-plate of the combustion chamber forms 
the second-pass tubeplate, from which the tubes pass to the 
smokebox. The third-pass is fitted between the front and back 
end-plates, and the tubes run along the centre of the boiler 
between the combustion chambers. Thus, there are four 
individual tube-plates, each of which is always at an even 
temperature. Twenty-five per cent. of the smoke tubes are 
stay tubes which evenly support the end-plates, and therefore 
stay bars are only required in the steam space. Both stay tubes 
and bars are welded into the tube-plates, but the plain tubes 
are expanded in. The tube spacing leaves adequate space for 
cleaning, while the general design allows for easy access for 
internal inspection and maintenance. Furthermore, the 
absence of cross-stays allows for complete inspection between 
the furnaces. Internal examination of the furnaces and com- 
bustion chambers is made easy by mounting the Hamworthy 
oil-burning equipment on a hinged plate, which can readily 
be swung clear of the furnace opening. The elimination of 
combustion-chamber brickwork effects a considerable saving 
in maintenance costs, and also reduces heat losses due to 
radiation. The boiler, for which a thermal efficiency of over 
80 per cent. at all loads is claimed, produces high-quality steam, 
and has good flexibility to meet fluctuating loads, due to the 
large steam space ; output can be increased to M.C.R. in 
2 min., without significant drop in pressure. A steam pressure 
of up to 250 Ib./sq. in. can be attained, and it is claimed that 
no part of the boiler exceeds 70 deg. F. above saturation 
temperature. The boiler is readily convertible to burn oil 
up to 35 sec. Redwood No. 1, gas or solid fuel, and is 
capable of raising steam within 15 min. from lighting- 
up. Superheat up to 100 deg. F. can be supplied, 
and the boiler provided with fully-automatic or semi- 
automatic control equipment. The boiler occupies 
only about 75 per cent. of the floor area required for 
a dry back unit. The double-furnace units, one of 
which is shown in the accompanying illustration, 
have a rating from 11,000 lb. to 23,000 lb./hr. 
with special units for ratings above the latter figure, 
while single-furnace boilers covering a range from 
4,000 Ib. to 10,000 Ib. are under development. 


Richardsons Westgarth three-pass ‘‘ Maxecon’’ wet- 
back boiler with special combustion chambers. The 
output capacities of these boilers with double furnaces 
range from 11,000 to 23,000 /b./hr. of steam. 


WELDING RESEARCH ASSOCIATION’S REPORT 

The sixteenth annual report of the British Welding Research 
Association has recently been published. This states that the 
income of the Association for the year 1960-61, at £265,379, 
showed an increase of £27,925 over the previous year, partly 
as a result of the Association’s appeal in 1959 to members to 
increase their subscriptions, and partly from the entry of 41 
new members during the year under review. The en- 
rolment of 60 new research and advisory workers, and the 
completion this year of a 21,000 sq. ft. engineering laboratory 
have enabled existing lines of research to be expanded and 
some important new lines to be developed. 

Particular emphasis has been placed on the study of heat- 
affected zone cracking in heat-resisting steels, which is directly 
applicable to problems associated with power generation, and 
extensive use of electron microscopy has been made in this 
field. Full development trials with bare wire CO,-shielded 
welding have been carried out on components from 23 member 
firms and have included tests on materials from 20 s.w.g. to 
14 in. thick. The work is being extended to mild-steel plates 
Sj to 3 in. thick. Further investigations of the electric arc and 
of the efficiency of the gas shield during welding have been 
made and a technique for measuring the degree of absorption 
of hydrogen by the weld pool has been developed. 

Following the completion of brittle fracture tests on mild 
steel plates up to 3 in. thick, the Association has designed 
a 4,000-ton brittle fracture tensile test rig capable of producing 
fractures in plates up to 6 in. thick. This work has particular 
application in the fields of nuclear engineering and low- 
temperature processing techniques. The continuing trend 
towards higher pressures and greater sizes of pressure vessels 
lends importance to the need to investigate the use of stronger 
materials of construction. Present-day design codes specify 


design stresses for low alloy steels which, for ambient tem- 
perature service, are taken as a fraction of the tensile strength. 
However, these materials have a greater ratio of yield to 
ultimate stress than has mild steel, and therefore greater 
exploitation of their advantages could be made if designs were 
based on yield rather than ultimate strength. 





312 








\UYOMCN AND_X(ccessosres 


Dissolved-oxygen analyser 

The need for accurate and con- 
tinuous measurement of microgram 
quantities of dissolved oxygen in the 
feedwater of modern high-pressure 
generating plant has resulted in the 
design and development of the Cam- 
bridge Electrochemical Dissolved- 
Oxygen Analyser, Mark IV (Fig. 1). 
The most outstanding feature of this 
instrument, which is now in use in 
many power stations and boiler houses 
throughout the world, is that it is 
completely specific to oxygen down 
to concentrations below I gm. in 
2,000 million gm. of water. This is 
made possible by the gas transfer 
method of analysis in which the 
oxygen is scrubbed out of the sample 
water by a re-circulating stream of 


hydrogen and transferred, in gas 
phase, to the measuring cell. As 
the electrodes in the measuring celt 
are not in the sample water, but are 
immersed in a solution of known 
composition, they are unaffected by 
all non-volatile impurities such as 
iron or copper. Hydrazine, morpho- 
line, cyclohexyline and all chemicals 
now used for feedwater conditioning 
are equally without effect. Agreement 
with chemical tests, as carried out by 
competent and independent chemists 
at a number of power generating 
stations, is better than 0.005 p.p.m. 
(0.5 pg/t). Because of the gas 
transfer system the instrument re- 





quires no chemical dosing, no ion 
exchange columns, no filters, and is 
almost completely independent of 
feedwater temperature and pressure. 
The E.C.D.O. analyser provides 
extremely fast indication of concen- 
tration changes in the ranges where 
oxygen ingress may vary rapidly, with 
slower but adequate responses when 
low concentrations are being con- 
tinuously monitored to a high degree 
of accuracy. Facilities for zeroing, 
calibration and leak detection are 
built into the instrument, and routine 
maintenance has been reduced to a 
small number of simple operations. 
The epparatus consists of an analysing 
panel in an enclosed metal cabinet, a 
subsidiary panel carrying the neces- 
sary valves, regulators and coolers, 


Fig. | (left). The Cambridge 

Electrochemical dissolved oxygen 

analyser Mk. IV. (Cambridge 
Instrument Co. Ltd.) 


and a Cambridge Model DE elec- 
tronic recorder. In multipoint re- 
corders the electrical controls are 
neatly housed in a drawer. (Cambridge 
Instrument Co. Ltd., 13, Grosvenor 
Place, London, S.W.1.) 


New design of large high-speed 

motor 

To meet the demand of high-speed 
large-size motors for driving boiler 
feed pumps in power stations, English 
Eiectric have designed and manu- 
fractured machines using hollow con- 
ductor rotors. Constant-speed 
squirrel-cage motors running at 3,000 
r.p.m. have, for a long time, been 


the standard drive for centrifugal 
boiler feed pumps, but motor sizes 
have increased considerably with the 
higher pressures prevailing in larger 
modern boiler plants. Variable-speed 
drives are now required for these 
larger units, and the slipring motor is 
generally used as it has the advantages 
of low cost, simple control and low 
starting current. Slipring motors 
have been manufactured in large 
sizes, 20,000 h.p. or more, but of 
fairly low speed. The design of a 
3,000 r.p.m. wound-rotor machine 
of 2,000 h.p. or more raises the 
important problem of cooling the 
rotor end windings and, at the same 
time, providing adequate support. 
The solution adopted is the direct 
air-cooling of the conductors, which 


Fig. 2 (below). A slipring lead being fitted 

to the inner cooled rotor of a 2,560 h.p. 

3,000 r.p.m. slipring induction motor for 

Belvedere power station. (English Electric 
Co. Ltd.) 





are manufactured from hollow rec- 
tangular-section copper. Air enters 
at each end of the conductors, keeping 
the end windings cool. Direct 
cooling also reduces the cooling-air 
quantity to a minimum so that the 
motor efficiency is improved. Eight 
machines using rotors of this type are 
being commissioned for driving the 
main boiler feed pumps at two 
C.E.G.B. power stations. Four of the 
motors, for Willington “‘ B,”’ are each 
rated at 6,200 h.p. and four, for 
Belvedere (Fig. 2), at 2,560 h.p. 
Although these large high-speed slip- 
ring motors have been developed for 
driving boiler feed pumps, they can 
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also be used for other high-speed 
industrial drives needing speed varia- 
tion and/or a low starting current. 
(The English Electric Co. Ltd., English 
Electric House, Strand, London, W.C.2.) 


Complete automatic feed control 

equipment 

A new automatic feed controller 
(Fig. 3), which has been specially- 
developed for use in the pulverising, 
grinding and milling industry is 
announced by Lancashire Dynamo 
Electronic Procucts Ltd., a member of 
the Metal Industries Group. This 
new control system has recently 





Fig. 3. 


Automatic feed control equipment. 
(Lancashire Dynamo Electronic Products Ltd.) 





undergone a series of trials, and has 
shown substantial savings to be 
obtained over a wide range of 
applications. In operation, the mill 
motor-loading is accurately measured 
by means of a current transformer, 
and the controller provides stepless 
and accurate adjustment of the speed 
of the feed motor, thus maintaini 
the desired mill-loading as set at the 
control station. What is claimed to be 
a unique instantaneous overfeed- 
protection system is incorporated, 
which enables the loading to be 
maintained much closer to the full 
mill-rating than was hitherto possible. 
The equipment is manufactured in its 
standard form in a range of ratings 
from 0.5 to 4 h.p., the smaller ratings 
being suitable for wall-mounting. A 
wide range of motors is also available, 
including totally-enclosed types, and 
these can be supplied complete with 
suitable gearheads where required. 
(Lancashire Dynamo Electronic Products 
Ltd., Rugeley, Staffs.) 


New mechanical seal for high- 
speed shaft-sealing 
For high-speed shaft-sealing appli- 
cations, where axial space is at a 
premium, Flexibox Limited have 
developed a new mechanical seal—the 
type DD. This new seal, it is claimed, 


can cope with peripheral speeds up to 
15,000 ft./min., pressures up to 
1,000 lb./sq. in. and temperatures up 
to 500 deg. F. The type DD seal 
possesses several important features 
of interest to equipment designers. 
For example, all the components are 
replaceable, and worn parts can either 
be replaced completely, or re- 
conditioned, without destroying the 
whole seal. In addition, the overall 
length can be specified to close 
tolerances. The complete seal unit 
is designed as a press fit in its housing, 
and the smooth clean profile of the 
outside diameter and rubbing faces 
is said to ensure accurate leak-free 
fitting. The Flexibox type DD is a 
face-type balanced mechanical seal of 
multi-spring design. It consists 
essentially of a housing which carries 
a resiliently mounted stationary rub- 
bing-face assembly, consisting of a 
body, insert, and resilient packing. 
Face loading is provided by a number 
of small springs arranged around the 
flange of the stationary seal ring body, 
ensuring close control and uniform 
application of the face contact 
pressure. The rotary mating face 
should preferably be resiliently moun- 
ted. Three variants of the basic 
design are available—O-ring fitted, 
chevron pack and ‘‘ reverse 
balanced,”’ respectively. In addition, 
each basic type is available in two 
ranges of axial tolerance and three 
face loadings. This is said to permit 
a very wide range of applications to 
be successfully handled. The standard 
range of sizes of type DD seals covers 
shaft diameters from } in. to 8 in. but 
larger diameters can also be manu- 
factured. Typical applications include 
gas-turbine shaft bearings, gear boxes, 
liquefied gas pumps, air and gas 
blowers, hydraulic pumps and motors, 
chemical pumps, agitators, mixers 
and compressors, gas seals in the 
nuclear field, etc.—in short, wherever 
a rotary shaft requires efficient seal- 
ing, and axial space is restricted. 
(Flexibox Limited, Nash Road, Trafford 
Park, Manchester 17.) 


Multiple-level controllers 

“ LR8 99 

To meet the growing demand for 
multiple level-control panels at 
reasonable cost, Elcontrol Limited 
have now produced a new double 
level-control chassis which gives the 
same performance as their model 
**_R3,”’ but which is smaller and 
can be readily supplied in multiple 
assemblies for comprehensive level- 
control schemes. This new “‘ LR8”’ 
unit is available in standard multiple 
assemblies to provide up to 12 separate 
level-control or alarm = stages, in 
steps of 2, 4, 6, 8, 10 or 12 controls. 
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Larger numbers can easily be catered 
for by using two or more of the 
standard multiples, or alternatively, 
special multiple cabinets can 
supplied to order. The new series 
offers the advantages of reduction in 
panel size ; reduction in site wiring, 
since all inter-connection is provided 
within the unit; easy testing and 
fault finding, as all external con- 
nections are made on one common 
terminal board; and easy replace- 
ment of individual chassis if necessary. 
The basic unit is the LR8/2 chassis. 
This consists of a normal valve 
amplifier circuit assembled on a 
metal chassis, embodying its own 
transformer and power pack, and 
suitable for controlling the levels 
between two separate pairs of probes, 
or for giving level alarm at two 
independent liquid levels. The 
principle of operation is the same as 
that of the two existing ranges of 
units ; the sensitivity is fixed, and 
the mode of operation is pre-wired at 
the works. It is, therefore, necessary 
to specify the mode when ordering. 
(Elcontrol Limited, Wilbury Way, 
Hitchin, Herts.) 


Vertical welding machines 

The first two British machines to 
automatically weld plates vertically 
are now in service at the Wallsend-on- 
Tyne shipyards of Swan, Hunter & 
Wigham Richardson Limited. Using 


Fig. 4. 


Electro-slag welding machine. 
(The British Oxygen Co. Ltd.) 





the “‘ Subarc’’ process, British Oxy- 
gen’s version of electro-slag welding, 
the machines (Fig. 4) have been 
developed and manufactured by The 
British Oxygen Co. Ltd. at their 
Gateshead works. The two machines 
are being used for welding the vertical 
seams of 85 caissons for the legs of 
an off-shore oil-drilling rig. Each 
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section is 8 ft. high, 8 ft. across, and is 
made from two heavy rolled plates. 
The welding head is mounted on a 
carriage which travels up a vertical 
column at a speed controlled by a 
differential thermo-couple system. 
The plates are positioned with a gap 
of about 1} in. between their square- 
cut edges, and water-cooled copper 
shoes are clamped inside and outside 
to form a mould with the plate edges 
for the molten weld metal and slag. 
To start the operation, an arc is 
struck at the bottom of the gap in a 
special copper starting trough, con- 
taining powder flux to blanket the 
weld pool. As soon as the powder 
melts, the arc is extinguished. Heat 
for welding is provided by the 
passage of current from the welding 
wire through the molten slag. Weld 
metal comes from the special wire, 
melting in the slag, which also melts 
the edges of the plate. In this way the 
seam is made. As the weld metal is 
deposited, the welding head and 
copper shoes move upwards, auto- 
matically governed by controls depen- 
dent on the temperature of the slag. 
The tip of the wire in the slag bath 
is automatically oscillating backwards 
and forwards across the gap during 
welding. Speed of welding on 
1} in. thick plate being used at 
Wallsend-on-Tyne is about { in. 
per min., and to weld a complete 
seam takes under two hours. About 
70 lb. of electrode is consumed per 
8 ft. of seam, and on completion, all 
welds are examined radiographically. 
Previously, heavy butt-welding has 
been carried out in the horizontal 
position. The plates would be given 
a U-edge preparation, and welding 
would be carried out first on one side, 
and then on the other. The ‘* Subarc”’ 
process is claimed to cut out expensive 
plate preparation and intermediate 
manipulation of the workpiece, thus 
increasing production speed very 
considerably. In addition, less wire, 
less flux and less current are said to 
be consumed. No deslagging and no 
back-gouging are required when the 
seam has been made, and because of 
the finish, little or no grinding is 
needed. The ‘‘ Subarc”’ electro-slag 
process, it is claimed, gives a high 
quality weld which is remarkably 
free from defects, such as slag in- 
clusions, cracking and porosity, due 
to there being a pool of weld metal 
which remains molten much longer 
than with normal methods of auto- 
matic welding. (The British Oxygen 
Co. Ltd., Bridgewater House, St. 
Fames’s, London, S.W.1.) 


Bailey excess-pressure protec- 
tion valve 
An improved excess-pressure valve, 
for use on steam lines, and having 
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a number of new features, is being 
introduced by Sir W. H. Bailey & 
Co. Ltd. One of the most important 
single characteristics is that the steam 
suppiy is not shut off completely in 
an emergency, the downstream re- 
duced pressure always being main- 
tained at the set level, so that process 
work, etc., is not interrupted. The 
device (Fig. 5) comprises a double- 
beat valve attached to a piston, across 
which a pressure-differential will be 
produced by any marked increase in 
inlet pressure. The effect of the 
differential is to lift the piston, which 
brings the main valve closer to its 
seating faces, so that the downstream 
line is automatically protected from 





Fig. 5. Excess-pressure protection valve. 
(Sir W. H. Bailey & Co. Ltd.) 


excess pressure. As soon as the supply 
pressure returns to normal, the-valve 
automatically resumes its original 
position. The incorporated relief- 
valve, which is set to lift at a required 
safety pressure, will deal with any 
minor pressure rise; a severe one, 
however, will tend to close the main 
valve automatically, but still maintain 
a downstream supply at the pre-set 
reduced pressure. Another unique 
feature of the Bailey excess-pressure 
protection valve is a needle-valve 
adjustment, the setting of which 
allows the performance characteristics 
of the valve to be matched to a 
specific application. It is claimed to 
give the valve flexibility of perfor- 
mance by controlling the amount of 
low-pressure steam allowed to by- 
pass the piston. If the needle-valve 
is opened only slightly, the main 
valve will regulate flow when the 
permissible pressure rise is small. 


This extreme sensitivity tends to 
decrease with a wider opening of the 
needle valve. This improved device 
is available, initially, in bronze, with 
screwed ends, to fit pipe sizes j, I, 
1}, 14 and 2 in. It can be fitted into a 
line with a normal working steam 
pressure of 150 lb./sq. in., but in an 
emergency, an inlet pressure of up 
to 300 Ib./sq. in. can be accepted. 
The spring ranges available are 
2-10, 10-80, and 80-150 Ib./sq. in. 
(Sir W. H. Bailey & Co. Ltd., Albion 
Works, Patricroft, Manchester.) 


New serrating tool 

A new serrating tool, designed to 
aid in more efficient installation of 
tubes in heat-exchanger and con- 
denser tube sheets, has recently been 
developed by The Airetool Manu- 
facturing Company. This new tool 
cuts serrations or grooves in the tube 
sheet holes to assure tighter, leak- 
proof tube joints when rolling or 
expanding tubes into tube sheets. It 
is also claimed to speed production, 
and help eliminate tube rolling 
failures during fabrication of heat- 
exchanger and condenser units. The 
serrating tool can be driven by a 
pneumatic or electric motor. Three 
drives, including morse taper, square 
or three-jawed chuck, are available. 
Airetool’s 600-D pneumatic 335 r.p.m. 
motor is recommended for use with 
this tool in steel and brass tube sheets. 
(The Airetool Manufacturing Com- 
pany, Springfield, Ohio, U.S.A.) 


New chain-link normaliser 
Associated Electrical Industries Ltd. 
recently introduced a new machine 
for the normalising or full heat- 
treatment of steel chain-links. 
Developed by the company’s Heating 
& Welding Department in conjunction 
with the Parsons Chain Co. Ltd., it 
will apply heat to an untreated link 
in a chain, such as a joiner link, 
avoiding the costly reheating of the 
remainder of the chain. Although 
designed for links of from } in. to 
14 in. diam., it may be used occasion- 
ally to heat links of larger diameter. 
It is particularly useful in the assembly 
and repair of steel lifting chains to 
B.S. 1663, B.S. 2902, etc. The 
complete equipment, including trans- 
former and control gear, is mounted in 
a fabricated-steel structure, designed 
to withstand rough handling. Facilities 
are provided for the addition of a salt 
bath when full heat-treatment is 
required for high-tensile alloy-steel 
chains. The links are clamped 
pneumatically between electrodes con- 
veying heating current from the 
transformer, which is provided with 
a range of tappings to give adjustment 
of the current. Electronic control can 
also be provided to give stepless 











Mitchells ‘packaged’ coil boiler under test 


Power ina Package 


Mitchell’s new ‘packaged’ boiler supplies 10 tons of high-pressure steam an hour for Shell oil wells in Venezuela 


The requirements of Compania Shell de Venezuela 
for high pressure steam at their Venezuelan oil- 
fields dictated a boiler of a special type—a high 
pressure, forced circulation coil boiler with a capa- 
city of 10 tons an hour. Mitchells designed and 
built a boiler to meet all these requirements and, 
in fact, it is now in full operation. Moreover, it is 
a true “packaged” boiler, i.e. one that can be 
shipped as a whole. Mitchells have thus paved the 
way for a whole new family of powerful, compact 
and transportable boilers. 


Mitchells are also active in the fields of boiler 
design, cableways and ropeways, wagon handling, 
transporters and conveyors, cranes, mills, ship 
loading plant and nuclear power. 


MITCHELL ENGINEERING LIMITED 
ONE BEDFORD SQUARE : LONDON 
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variation of the current over an even 
wider range, and to enable the 
current to be altered during the 
heating of a link. A photo-electric 
cell cuts off the heating current when 
a preset temperature is attained, thus 
preventing overheating of the chain. 
The die blocks that hold the link, and 
also act as electrodes, are mounted on 
sliding carriages. The position of the 
left-hand block can be preset by means 
of a screw and nut to suit any length 
of. link; the right-hand one is 
pneumatically controlled by a hand- 
valve, the pressure applied to the air 
cylinder being adjustable through a 
reducing-valve. (Associated Electrical 
Industries Ltd., Heating & Welding 
Sales Dept., TraffordPark, Manchester.) 
New Rototherm dual-zone tem- 

perature controller 

A new mercury-in-steel, “‘ on-off ” 
temperature controller (Fig. 6), which 
has independent circuits, allowing 
control at any two points through one 
instrument, has been produced by the 
British Rototherm Co. Ltd. Each of 
the two controller circuits consists of 
alloy-steel Bourdon tubes, capillaries, 
and temperature-sensitive bulbs, oper- 
ating mercury switches rated up to 
30 amps at 230/250 a.c. The differ- 
ential is fixed, but varies according to 
switching capacity. Indicator lamps 
and bottom-entry electrical conduit 
are standard. Temperature ranges are 
available between —20 deg. F. and 
+1,000 deg. F. (minimum coverage 
100 deg. F.). The case is manufac- 
tured in aluminium alloy, and the 
standard capillaries 10 ft. copper- 





Fig. 6. Dual zone temperature controller. 
(British Rototherm Co. Ltd.) 


sheathed with mild-steel bulbs 
screwed } in. B.S.P. (British Roto- 
therm Co. Ltd., Merton Abbey, London, 
S.W.19.) 


Fractional horse-power motors 
Recently introduced by Comtex 

Limited is the first of a new range of 

fractional horse-power motors of 
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advanced design, claimed to give a 
wide range of torque and output 
speeds. Manufactured to Class ‘‘ E” 
(which allows a temperature-rise of 
65 deg. above ambient), they are 
known as the GL.8 (motor only), 
GL.9 (motor with single reduction 
gearbox), and GL.1o (motor with 
double-reduction gearbox), (Fig. 7). 
They are available for single- and 
three-phase supplies and for various 
voltages. All motors, both induction 
and commutator type, are supplied 
as standard for reversing, and at no 
extra cost, a new design of capacitor 
can be fitted to the rear end of these 
motors to make compact, self-con- 
tained units—or, alternatively, the 
capacitor can be separately mounted 
in the usual way. The gearboxes 
can be turned to bring the output 
shaft into a variety of positions to 
suit the job on hand, and practically 
any final output speed can be supplied. 
All the shafts are ground to fine limits, 
and ball journals or plain bearings 
can be fitted in all frames without 
dimensional alterations. Unless other- 
wise specified, all geared units have a 
ball thrust-journal at the gearbox end. 
All the bearings are pre-lubricated, 
and the grease used in the gearboxes 
' 4 





Fractional h.p. motor with double 
reduction gearbox. (Comtex Ltd.) 


Fig. 7. 


has been chosen to give a low- 
viscosity coefficient. ‘‘ Encapsulated ”’ 
windings will be available in addition 
to the normal Class “‘ EB’ B.S. 2757, 
rendering them impervious to attack 
by moisture, oil, and most chemicals. 
hus, an open drip-proof motor, 
‘‘encapsulated"’ in this way, can 
often be used in place of a totally- 
enclosed frame, obviating the need for 
a — unit. Each unit is tested 
electrically and mechanically at every 
stage of manufacture and carries a 
ta-month guarantee. All the rotating 
parts are statically and dynamically 
balanced electronically. (Comtex 
nn 566, Cable Street, London, 
I 


Remote control system for 
Unitor a.c. welders 
A new range of ac. welding 
equipments, some with a unique 
remote-control system for changing 
the amperage, has recently been made 


available to the welding industry 
by Interlas Limited. There are 200, 
300, 400, 500 and 600 amp. models in 
the range, all robustly built, with 
infinitely-adjustable current ranges, 
and complete with rubber-tyred 
wheels and pull-out handles for 
mobility. Triple operator sets are 
also available. The 400, 500 and 
600 amp. models can be provided 
with push-button motor-operated am- 
perage control, enabling the welding 
sets to be mounted on the wall, if 
desired, to conserve floor space and 
avoid accidental damage. In addition, 
the patented Unitor remote-control 
can be supplied, and this enables the 
operator to change his amperage 
from his working position obviating 








Remote control system for Unitor 


Fig. 8. 


a.c. welders. (Interlas Ltd.) 


the need to return to the welding 
set, however far away he may be 
working. Many welders, when 
their machine is situated some distance 
from where they are welding, tend to 
leave the amperage on the one setting, 
so that when they weld on different 
thicknesses of steel the current is not 
adjusted correctly, and the result is, 
naturally, an inferior quality weld. 
With the Unitor system, the operator 
has only to touch a _ pocket-size 
resistor with his electrode—on one 
side to increase the amperage, and on 
the other side to reduce it—and he 
can be working at the ideal current 
setting at all times. No extra cables 
are involved. The resistor is ow 
placed on his workpiece or worktable 
which is earthed to the set. If the 
welding set is in sight, he can read his 
current setting from the large ther- 
mometer-type scale. In most cases, 
however, the welder can sense whether 
his amperage is correct or not as 
soon as he begins to weld, and can 
raise or lower it accordingly. Three 
machines of any capacity can be 
built as one by the manufacturers, 
either as stationary or as portable 
units. While three operators can 
work independently from a triple 
unit (Fig. 8), the advantages are 
conservation of floor space and the 
fact that only one mains cable is 
necessary while ensuring an even 
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usage of current from each of the 
phases on a 3-phase supply. (Jnterlas 
Limited, Ampthill, Bedford.) 


“ Esshete 
steel 
Samuel Fox and Co. Ltd. a 

subsidiary of the United Steel Com- 

panies Ltd., have started com- 
mercial production of a new alloy- 
steel, designed for service tempera- 
tures up to 675 deg. C. Known as 
** Esshete 1250,” this austenitic creep- 
resisting steel is the outcome of five 
years of research and testing, with 
the result that unusually compre- 
hensive data is available on its 
properties and performance. 

**Esshete 1250” is a 15. per cent. 

chromium, Io per cent. nickel, 6 per 

cent. manganese steel, the composition 


1250”—a new alloy 





including smaller percentages of sili- 
con, molybdenum, vanadium, nio- 
bium and boron. It is said to combine 
a high level of rupture strength with 
adequate ductility, good weldability, 
structural stability and oxidation 
resistance at elevated temperatures 
for long periods. The steel is 
thus claimed to be admirably suited 
for service in power stations of 
advanced design. ‘‘ Esshete 1250,” it 
is claimed, has proved satisfactory 
in the production of bars, tubes, pipes 
and large forgings ; sheet trials are 
at present in progress. Large bars, 
pipes and plate can be readily 
fabricated in either the hot or cold 
condition, cold-forming being under- 
stood to include temperatures not 
exceeding 650 deg. C. and hot forming 
not less than 900 deg. C. Whichever 
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method of fabrication is adopted, the 
material requires a re-solution treat- 
ment within the range 1,050/1,150 
deg. C. In extensive weldability 
trials, employing various experimental 
and commercial electrodes, ‘‘ Esshete 
1250”’ gave excellent results. The 
structural stability of the steel is said 
to compare most favourably with 
other, more conventional, austenitic 
steels. Its oxidation resistance has 
been assessed by a combination of 
laboratory tests and exposure in an 
experimental element in a power 
station for a period of approximately 
two years. In this case also, “‘ Esshete 
1250” has shown similar character- 
istics compared with other austenitic 
steels of the same chromium content. 
(The United Steel Companies Ltd., 
The Mount, Broomhill, Sheffield 10.) 





Two new leaflets have recently been 
produced by Richardsons, Westgarth 
& Co. Ltd., one concerning vacuum 
flash evaporators, and the other, wet- 
back shell-type boilers. In the autumn 
of 1955 the company commenced the 
development of a new form of vacuum 
flash evaporator, and 34 years later, the 
first plant was in commercial operation. 
The new type evaporator using a large 
number of stages, and operating under 
vacuum conditions, was considerably 
cheaper, both in capital as well as 
running costs, than the submerged-coil 
type which had been in use for a con- 
siderable number of years. The lower 
cost has resulted in wide application of 
the use of distillation as a means of 
converting sea water to portable water. 
Furthermore, the vacuum flash evapora- 
tor is designed to run continuously as is 
any other process plant. Shut down 
periods for maintenance are not normally 
necessary more than once every year. 
The Richardsons Westgarth wet-back 
boiler has been designed to combine high 
thermal efficiency, reliability and reduced 
maintenance costs. This has been 
achieved by an ingenious design which 
enables the combustion chambers and 
the tube nests to be sited low down in 
the boiler, The result is a compact 
arrangement which also provides large 
steam and water spaces. ¢ evaporative 
range of this boiler, having a double 
furnace, is 11,000-23,000 Ib,/hr., and a 
special model is available having an 
evaporation of 23,000 Ib, hr, upwards, 


A comprehensive manual 
on the thermal insulation of pipework 
has been published by Stillite ucts 
Limited, 15, Whitehall, London, S.W.1, 
a member of the Turner and Newall 
Group, The book is intended as a guide 
for those who wish to estimate heat losses 
and temperature gradients in insulated 
systems without having to sift through 
details of manufacturers’ products. e 
formulae and procedure given in this 
publication will enable calculations to be 
made for most conditions, providing the 
basic data such as thermal conductivity 
at the appropriate mean temperature is 
known. Copies of the manual are 
available on request. 


iving data 


Mr. H. Masding, A.M.I.E.E., has 
been appointed assistant project en- 
gineer with the Midlands Project Group 
of the Central Electricity Generating 
Board. Mr. Masding became assistant 
resident engineer at Leicester power 
station in 1948. He was appointed 
resident engineer at Nottingham power 
station in 1950, and in 1952 became 
resident engineer at Castle Donington 
power station, which position he held for 
four years. In 1956, Mr. Masding was 
seconded to the United Kingdom 
Atomic Energy Authority at Calder Hall, 
and the following year became resident 
engineer at Bradwell nuclear power 
station. 

* . * 

William Boby and Co. Ltd., Rick- 
mansworth, has m awarded contracts 
by British Glues and Chemicals Limited, 
for the supply of two de-alkalisation 
base-exchange water-treatment plants. 
The plants will be installed at the client’s 
Luton and Bermondsey works, and will 
have capacities of 3,000 and 4,000 gal. /hr. 
respectively. 


Revised British Standard 

When B.S. 1747, “‘ Determination of 
air pollution,”’ was first published in 
1951, it was concerned solely with 
deposit gauges. Now it is being re- 
issued in several parts to cover, in 
addition, apparatus and procedure for 
the measurement of (1) fine particles 
(amoke), and (2) gaseous impurities, as 
well as the solid material (such as grit) 
which is measured by the deposit gauges 
specified in Part of the standard, 
xperience in the use of — gauges 
during the ~~ ro years has enabled 
the British Standards Institution com- 
mittee concerned to introduce a number 
of refinements into the standard but the 
procedure outlined is substantially un- 
changed. The standard deals with the 
construction, installation and use of 
deposit gauges. A standard report form 
and a statement of the analytical deter- 
minations to be made are included. 
Copies of the standard may be obtained 
from the British Standards Institution, 
Sales Branch, 2, Park Street, London, 
W.1, price 5s. each (postage will be 
charged extra to non-subscribers). 





Four types of Witton-Kramer mag- 
netic separators are described in the 
recently-revised Technical Description 
No. 315 now available from The General 
Electric Co. Ltd. at Witton, Birming- 
ham. These are: pulley or drum type ; 
suspension type ; chute type ; and stand- 
type swarf separators. Information 
contained in the previous publication 
has been brought up to date, and par- 
uculars of a new range of magnetic 
separator pulleys have been included. 


P. A. May & Partners Limited, 45/47, 
Mount Street, London, W.1, have 
appointed Mr. E. P. Collins as director 
in charge of the agency’s industrial 
accounts. These include Solartron 
Electronics, and Hughes International 
(U.K.). As a Fellow of the Industrial 
Advertising Managers’ Association, Mr. 
Collins was hon. secretary and a member 
of the Council. He was also a member of 
the I.S.B.A. Industrial Advertising Com- 
mittee, and is now a member of the 
Institute of Marketing. After war 
service as a Captain in the Royal En- 

ineers Mr. Collins returned to Seager 

vans Distillers as advertising manager. 
For the past 14 years he has been manager 
of group advertising for the Morgan 
Crucible Co. Ltd, ‘ 


Peter Dixon & Son Limited have 
placed an order with W. H. Allen Sons 
& Co, Ltd. for a 6,450-kW  back- 

ressure turbo-alternator set, to be 
nstalled in the power station of that 
Company's West Marsh Paper Mills, 
Grimsby. The set is designed to operate 
with steam at a pressure of 415 Ib. /sq,. in., 
at a temperature of 700 deg. F., exhaust- 
ing up to 110,000 1b./hr, of steam to 
process at ro Ib,/sq. in, The turbine will 
drive a 3°3-kV, 50 c/s, 0'8-power factor, 
duct-ventilated Mather & Platt alternator, 
the turbine speed of 7,000 r.p.m, wr 
reduced to the alternator speed o' 
1,500 r.p.m, by means of Allen-Stoeckicht 
epicyclic gearing. The set will be 
arranged to provide a.c. supply to the 
mills, as required, and will also supple- 
ment, through a rectifier, the d.c. supply 
from an existing 3,000-kW Allen d.c. 
turbo-generator, ¢ alternator cooling 
air will be available for space heating. 
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New California nuclear 

power plant 

A 325-MW nuclear power 
plant to be built at Bodega 
Bay, near San Francisco, 
California, by Pacific Gas and Elec- 
tric Company, will incorporate new 
developments in boiling-water re- 
actor technology made by U.S. 
General Electric. It is reported 
that the nuclear system for the plant 
will have the largest single-cycle 
boiling-water reactor ever built, and 
will be simpler, more compact, more 
economical and more flexible than 
earlier reactors. G.E. will design and 
supply the reactor, its nuclear steam 
supply equipment and the enriched 
uranium nuclear fuel elements for 
the plant. Initial fuel loading of 
about 175,000 lb. of uranium dioxide 
will be fabricated into stainless steel- 
clad rods and assembled into 592 
fuel bundles at G.E.’s manufacturing 
facilities in San Jose, California. 
Average life of the first core will be 
about 34 years. Construction of the 
$59 million ({£21-1 million) plant, to 
be located about 50 miles north of 
San Francisco, is expected to start 
in August, 1962, with completion 
scheduled for late 1965. The Bodega 
Bay plant reactor design is based on 
operating experience acquired at the 
180-MW Dresden Nuclear Power 
Station built by G.E.—presently the 
largest atomic power plant in the 
United States—and on the results of 
research and development activities 
conducted at San Jose, and at 
Pacific Gas and Electric’s fossil-fuelled 
Moss Landing power station. Among 
its design refinements will be im- 
proved calculation techniques and 
criteria, improved instrumentation 
systems, and high-performance in- 
ternal steam separators. A major 
feature of the new atomic plant will 
be a more economical method of 
reactor containment, known as pres- 
sure suppression, which G.E. and 
P.G. & E. developed for P.G. & E.’s 
50-MW BWR Humboldt Bay Power 
Plant Nuclear Unit, now under con- 
struction in California. In the 
pressure suppression system, the 
reactor pressure-vessel is enclosed in 
a “‘ dry well ”’ directly connected to a 
pool of water, or heat sink, by a 
series of pipes. In the (unlikely) 
event of a rupture in the reactor 


Abridgments of recent articles in the colonial and foreign 
technical press, concerning design and progress in the 
technique of steam generation and power plant equipment 


pressure-vessel system, heat from the 
escaping steam and water would be 
absorbed in the water pool. This pool 
would also serve as a retention basin 
for any radioactive fission products 
that might be released. Pressure 
suppression containment eliminates 
the need for the containment sphere 
or capsule which has become the 
symbol of nuclear power stations. The 
elimination of the containment sphere, 
and the use of the new internal 
steam separators, materially reduce 
plant construction and capital costs 
by providing a compact plant arrange- 
ment. Further, a series of tests 
conducted by P.G. & E. and G.E. 
at Moss Landing over the past two 
years is claimed to indicate that the 
system is safer. 


Fuel and power trends in 

Australia 

Dr. F. A. Oectken, Governing 
Director of the Lurgi (Frankfurt) 
group of companies, which installed 
the high-pressure gasification plant 
at Morwell recently, discussed with 
representatives of the Gas and Fuel 
Corporation in Melbourne plans for 
producing fertilisers, plastics and 
synthetic liquid fuels. The dis- 
cussion on fertilisers centred on the 
type produced at the Sasol plant in 
South Africa. In 1960 the Morwell 
plant produced 500,000 gal. of high- 
grade motor oil during processing of 
brown coal for gasification. The Gas 
and Fuel Corporation is carrying out 
research with a view to a process for 
making, from brown coal, a fuel 
equivalent to hard coke for metal- 
lurgical use. Utilisation of New 
South Wales black coal for the 
production of liquid fuels, chemicals 
and by-products is engaging the 
attention of the Joint Coal Board. 
The chairman of the Board, Mr. 
S. F. Cochran, and the chief engineer, 
Mr. J. Williams, recently spent a 
month in the U.S.A. and Britain, 
evaluating progress in three specific 
fields of research—complete gasifica- 
tion of coal, hydrogenation of N.S.W. 
black coal, and low-temperature car- 
bonisation. 


Commenting on the 
present competition between 
coal and oil, a leader writer 
in the Sydney Morning 
Herald (March 28th) warned 
coal users that the trend to reduction 
in price of fuel oil might be reversed in 
the future when a reduced coal 
industry ceased to protect consumers. 
He added: ‘‘ It is already a question 
how long Australia can afford to pay 
out externally £Arsom. a year for 
oil. Maintenance of a stable and 
efficient coal industry is essential to 
limit this burden, and also for 
national development and defence.” 
Coal News, the weekly newsletter 
of the Australian coal Association, 
has pointed out that the coal industry 
might well expect Government pro- 
tection from oil competition in view 
of the subsidy of many millions of 
pounds which, since World War II, 
coal has given to the national economy 
through price control. Fuel oil, not 
being subject to price control, can 
be offered at prices which will capture 
the desired market. Thus, while it 
is offered to a cement company at 
£A6 12s. a ton, it is being sold 
to a Government instrumentality at 
33 per cent. above that price [prices 
charged to the Australian National 
Shipping Line are £A8 15s. 7d. a 
ton (Sydney), £A8 12s. 6d. (Mel- 
bourne), and £A7 17s. rod. a ton 
tere Australia), and to private 

shipping lines at even higher prices 
(£AIo 6s. 2d. (Sydney), Aro 3s. 1d. 
(Melbourne), {Aro 8s. 9d. (New- 
castle and Port Kembla), and {A 
10 8s. 7d. (South Australia)). In 
the interests of Australia’s coal ex- 
port trade, tenders are to be called 
immediately for a contract for the 
deepening of Newcastle harbour suffi- 
ciently to enable the port to be used 
by vessels of up to 75,000 tons dis- 
placement. The depth of the harbour 
entrance and rock shelves will be 
increased by 10 ft. to give a low-water 
depth of 36ft. The work will 
probably take three years to complete. 


Heat transfer in helical tube coils 

Although helical tube coils are 
employed in numerous heat exchanger 
types, there is a lack of research data 
on heat transfer conditions obtaining 
in helical tube coils. An experimental 
investigation of the heat transfer 
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he flue! 





Air is not “free” if too much is passing to 
the stack—it is being paid for on the fuel 
bill. 

The Cambridge Oxygen Analyser (mag- 
netic type) gives rapid indications of 
changes in combustion conditions based 
directly on excess air present in flue gases. 
The method lends itself readily to com- 
bustion control where dampers or blowers 
form part of an uncomplicated “closed 
loop”. 

An important feature of the Cambridge 
outfit is the facility for simultaneous 
recording and indication—the receiver unit 
being either galvanometric or electronic, 
the latter providing greater sensitivity 
and accuracy. 





+ New Filament Type Analyser 


The new Cambridge Filament Type analyser is nowin production and 
is complementary to the earlier types, notably in that it is insensitive 
to CO, in the carrier gas. It is thermostatically controlled and pres- 
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sure compensated and, therefore, has stable operating conditions. " 9 
The adjacent diagram shows the principle of the filament type analyser POET ae 
and the following is a brief description: ZERO = 
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The two filaments are heated by an electric current and form two wa he inte 
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passes through the instrument, the oxygen is attracted into the a 
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obtaining with water passing through 
helical coils for a range of Reynolds 
numbers from 2,000 to 30,000 has 
recently been made by I. Z. Aranov 
in Russia. The various coils used by 
the author are listed below. In each 
case, the coil consisted of brass 
tubing of 10 mm. inside diameter and 
I2 mm. outside diameter. 


COILS INVESTIGATED 





Ratio of coil No. of Ratio length of coiled 
radius/tube dia. turns tube/tube dia. 
3.10 7 136.5 
3.15 5 99.0 
3.85 5 121.0 
5.14 4 129.0 
6. Ps 3 128.1 
11.90 3 224.0 


The coils were placed in a steam 
chest supplied with dry saturated 
steam, the water flowing through the 
coil. To avoid flattening of the tubes, 
they were filled during the bending 
operation. The position of the length 
axis of the coil helix was horizontal, 
thus ensuring uniform steam con- 
ditions at the outer tube surfaces over 
the length of the coil. Vents for 
removing air from the steam chest 
were provided at top and bottom. In 
order to ensure constant water flow 
to the feed pump, the suction side of 
the pump was connected to a tank in 
which the water level was kept 
constant. The amount of heat 
transferred to the water was deter- 
mined by measuring the quantity of 
the water in a measuring tank, and 
the temperature of the water at coil 

inlet and outlet with an accuracy of 
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Fig. |. Relationshipp sam f (Ref) for flow 


of water through tubes. 

Curves (1) refer to curved tubing (helical 

coils). Curves (2) refer to straight tubing. 
Graph |. R/d= 3.10 and3.15 





e 2. » = 3.65 
o 3. » = 5.14 
a 4. , = 6.88 
- 5. » =11.90 





o'r deg. C. In view of the con- 
siderable temperature difference pre- 

, the determination in this way 
of the amount of heat transferred was 
sufficiently accurate. As the ob- 
servations yielded an overall heat 
transfer coefficient k, the coefficient 
of heat transfer from the steam to the 
outer tube-wall had to be computed 
according to Kuteladse’s formula, and 
the heat transfer coefficient for the 
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the velocity of the liquid through the 
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heat transfer to the water from the 

inner tube-wall was then computed. 

The test results are expressed in 
terms of 

Nu 

—4 =f Re) 


y 

as will be seen in Fig. 1 where com- 
parative values for a straight tube are 
also plotted. As will be noted, the 
coefficient of heat transfer for a 
curved tube is considerably higher 
than that for a straight tube, the 
intensity of heat transfer increasing 
with decreasing R/d ratio, where R 
is the radius of the tube helix and d 
is the diameter of the tubing. The 
increase in heat transfer values is 
particularly pronounced in the laminar 
and the transition flow regions. In 
this connection it must be kept in 
mind that in coiled tubes, the critical 
Reynolds number is larger than in 

1,6 


1,4 





42 s 


Fig. 2. Variation in friction factor C with 
different R/d ratios for R/d=25,000. 





straight tubes. The improvement 
noted in the heat transfer coefficient 
in curved tubes is explained by the 
cross-sectional circulation (secondary 
flow) of the liquid, caused by the 
centrifugal forces. Therefore, the 
influence of the tube curvature upon 
the heat transfer rate depends upon 
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tube. In the case of laminar flow 
where the heat transfer ordinarily is 
effected by thermal conduction, the 
cross-sectional circulation has a 
marked effect upon the heat transfer 
rate. Inview of the nature of turbulent 
flow, the influence of cross-sectional 
circulation is smaller with this type of 
flow, and the improvement in heat 
transfer due to tube curvature is 
therefore only small. As experiments 
conducted by the author have shown, 
the pressure drop in curved tubes is 
larger than in straight tubes. In 
Fig. 2 is shown the relative variation 
in the friction factor C with the R/d 
ratio. Thus, when the heat transfer 
is improved in a curved tube by 
50 per cent. over that obtained with 
a straight tube, the hydraulic resist- 


ance is increased 1.3 times. In the 
case of a straight tube, however, an 
increase in heat transfer by 50 per 
cent. can be obtained only with a 
2.§ times increase in hydraulic resist- 
ance. The employment of helical 
coils in place of straight tubes in 
heat-exchangers therefore offers 
definitive advantages from the aspect 
of heat transfer and therefore of 
surface required. (I. Z. ARONOv, Teplo- 
energetika, No. 6, 1961, pp. 75-77-) 


A mobile nuclear power plant 
A new turbine-compressor, sched- 
uled for use in the world’s first mobile 
nuclear-electric power plant, has 
recently reached the testing stage. 
The turbine has been for over a year 
under development by Clark Bros. 
Company of Dresser Industries. It 
will be incorporated into a compact, 
power conversion skid which may 
then be operated in conjunction with 
the Army ML-1 portable reactor 
skid, as a closed-cycle, gas-cooled 
reactor turbo-generating system. 
Aerojet General Corporation is de- 
veloping the ML-1 for the department 
of Defence under contracts with the 
U.S. Army Corps of Engineers and 
the U.S. Atomic Energy Commission. 
Designed to generate 330-kW, this 
prototype power plant will be capable 
of being transported by truck, air, 
rail, barge or sled. It will be capable 
of operation in any climate, any 
location, and will deliver its rated 
output at ambient temperatures from 
100 deg. F. to 65 deg. F. The ML-1 
is designed to be set up in 12 hours and 
to be relocated in 24 hours after shut- 
down. Concept of a mobile nuclear 
power plant involves the use of 
nitrogen in a pressurised closed-cycle 
system. Nitrogen is introduced to 
the compressor at approximately 8 
atmospheres, passed through a re- 
cuperator, where it absorbs heat from 
the turbine exhaust, and finally 
through the nuclear reactor, which 
raises the temperature to 120 deg. F. 
As the hot nitrogen expands in the 
turbine, it provides energy to drive 
the compressor and the generator. 
Use of a recuperator increases over- 
all plant efficiency, reduces heat- 
transfer requirements and size of 
both reactor and pre-cooler. Nitrogen 
is used as the ML-1 coolant because 
of its low activation and excellent 
thermodynamic properties. The 
turbine is a single-shaft, axial-flow 
type, built to operate at 22,000 r.p.m. 
It is similar to conventional axial- 
flow units but is designed to weigh 
less than a ton. Light metals are 
used for static parts not subjected 
to severe temperatures. The com- 
pressor is also a_ high-efficiency, 


axial-flow type. Although designed 
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for pressurised nitrogen, the turbine 
compressor set can operate with air 
under emergencies. (Power En- 
gineering, Vol. 65, No. 7, July, 1961, 
p- 72.) 


Record geothermal output 

The Geysers power plant of the 
Pacific Gas & Electric Company, 
which was described briefly in the 
September, 1960, issue of this journal, 
generated a record 8,658 MW/hr. in 
May. P.G. & E. paid a record 
$21,645 for the geothermal steam to 
its producers, the Magma and Ther- 


mal Power Companies. It is planned 
to double the output of the plant, 

which began operating last summer, 
by the addition of a 12,500-kW 
generating unit to one of the same 
size already operating. Four of the 
seven steam wells developed supply 
the present unit, and the installation 
of the new unit will complete the 
plant’s generating facilities. However, 
the Magma and Thermal Power 
Companies are investigating steam 
supplies for possible development in 
nearby areas along the Big Sulphur 
Creek, and so far 10 of the 3,000 
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acres have been developed. Geo- 
thermal projects are possible only 
where the magma—the molten mass 
ordinarily deep within the earth— 
is close to the surface. Steam, formed 
by water in the magma, is emitted 
through underground fissures ; surface 
water seeping downwards reaches the 
heated rock forming more steam. At 
the Geysers plant, shafts have been 
drilled 500 to 700 ft. deep to reach, 
and free, the steam, which is then 
piped to the power-generating 
station’s turbines. (Power, Vol. 105, 
No. 8, August, 1961, p. 161.) 





New British Standard 

British Standard for class II metal-arc 
welding of steel pipelines and pipe 
assemblies for carrying fluids (B.S. 
2971:1961) has recently been published. 
Lack of uniformity in welds employed 
for joints in pipelines and pipe assemblies 
carrying fluids, and for securing flanges 
and attachments, such as anchor plates, 
to pipes can result from variations in 
practice as regards weld preparation, 
welding and heat-treatment procedures, 
the training and testing of welders and 
the inspection and testing of production 
welds. Good practice in all these respects 
having now been established, a series of 
British Standards is being issued to cover 
the production of welds in pipelines and 
pipe assemblies of any material used 
sufficiently widely to warrant its inclusion. 
B.S. 2971 is the fourth standard in this 
series. It covers shop and site metal-arc 
welding of joints in carbon-steel pipe- 
lines and pipe assemblies up to and 
including 24 in. (610 mm.) dia. carrying 
fluids suitable for Class II conditions, 
and also the standards of workmanship 
of which the welders shall be capable 
and the standards to which the welds 
shall conform. It deals with butt- 
welding, with or without a backing ring, 
where the welding is done from the 
outside only, and the welding of gusseted 
bands, sleeve joints, branches and 
flanges. Copies of this Standard may 
be obtained from the British Standards 
Institution, Sales Branch, 2, Park Street, 
London, W.1, price 12s. 6d. each. 
(Postage extra to non-subscribers.) 

* 


Civil engineering work has been 
started by a British consortium as part 
of a £24 million project to expand and 
rehabilitate the electricity supply system 
in Georgetown, capital of British Guiana. 
The consortium, the AIT (British 
Guiana) Partnership, has been formed 
by the Export Company of Asso- 
ciated Electrical Industries Ltd., 
International Combustion (Export) 
Ltd., and Taylor Woodrow (Overseas) 
Ltd. Taylor Woodrow (Overseas) Ltd. 
are now engaged in constructing the 
foundations of a new power station, 
which, because of the swampy nature 
of the ground, will be supported on 
piles. ‘The power station will initially 
house two 10-MW steam turbine genera- 
tors, with provision for a future third set. 
The first of the 10-MW generators is 
expected to be commissioned at the end 
of 1962. The two machines (which will 


generate at 11 kV), and the associated 
equipment, are to be supplied by 
Associated Electrical Industries, while 
the associated oil-fired boilers, which will 
be of the semi-outdoor type, each of 
110,000 lb./hr. capacity at 600 Ib./sq. in., 
and 850 deg. F., will be supplied by 
International Combustion Ltd. In 
addition, the existing electrical dis- 
tribution system will require renewal 
and reinforcement in the process of a 
gradual changeover from the present 
distribution voltage of 4 to 11 kV. This 
work will be carried out by AEI engineers. 
The British Guiana Government has 
retained the services of Messrs. Preece, 
Cardew and Rider as_ consulting 
engineers, and they, in turn, have retained 
Messrs. Scott and Wilkinson, Kirk- 
patrick and Partners as associated 
consultants for the civil and structural 
works. The contract is being negotiated 
with the Crown Agents for Oversea 
Governments and Administrations, on 
behalf of the British Guiana Electricity 
Corporation. 
* — * 

It is announced that Elliott Brothers 
(London) Limited, a member of the 
Elliott-Automation Group, has negotiated 
with the Office National d’Etudes et 
de Recherches Aeronautiques 
(O.N.E.R.A.) of France, a licence to 
manufacture and sell two gas-analysis 
instruments of very advanced design. 
The analysers are of the paramagnetic 
type, a principle used in both thermo- 
pneumatic and thermo-magnetic con- 
vection systems of measurement. The 
territory covered by the licence is, in 
general, world-wide with some ex- 
ceptions of which the principal are 
France and former French territories, 
the Benelux countries, North and South 
America and Japan. The new instru- 
ments are primarily intended for the 
determination of oxygen content in 
gaseous mixtures, and have already 
found extensive application in the control 
of furnace atmospheres in processes 
such as cement manufacture, porcelain 
kilns and steel founding. Catalyst 
protection, flue-gas analysis and the 
control of atmospheric test rooms are 
further examples of their use. 


During the past two years, the In- 
dustrial, Marine and Aviation activities 
of S. Smith & Sons (England) 
Limited and its U.K. subsidiaries have 
been co-ordinated into separate, self- 
contained divisions. One of the sub- 


sidiaries, Kelvin & Hughes Limited 
has for many years operat«d in all three 
fields of activity and these are now in the 
process of being integrated into the three 
separate divisions. Last year, the sales of 
Kelvin & Hughes (Industrial) Limited 
products were amalgamated with other 
Smiths Industrial sales in the new In- 
dustrial Division of Smiths, but manu- 
facture of all K. & H. products remained 
with Kelvin Hughes. These manufac- 
turing facilities have now been integrated 
into the appropriate sales division and in 
order to achieve this, all the assets and 
undertaking of Kelvin & Hughes Limited 
are being transferred to S. Smith & 
Sons (England) Limited and the new 
divisions of Smiths will in future operate 
their own manufacturing units. As a 
result of this policy, the Hillington 
(Glasgow) factory of Kelvin & Hughes 
Limited which previously was responsible 
for the production of industrial instru- 
mentation, marine and aviation equip- 
ment, will become a part of the Industrial 
Division of S. Smith & Sons (England) 
Limited. This move will involve a 
reciprocal transfer of production between 
Hillington and the Kelvin Hughes 
Division (which is the name of the 
Marine Division) at Barkingside, Essex. 


The General Electric Co. Ltd. has 
received an order from the United 
Kingdom Atomic Energy Authority, for 
the supply and commissioning of remote 
handling equipment to be installed in 
the decanning and decontamination 
caves at Windscale. It is to be used for 
handling the irradiated fuel elements 
of the Authority’s nuclear stations such as 
Calder Hall, and the first of the C.E.G.B. 
nuclear stations. Commissioning of the 
equipment is scheduled for the spring of 
next year. The contract comprises two 
**Mark I”? power manipulators each 
with a lifting capacity of 750 lb. (340 
kg.) ; a 14-ton (1,525 kg.) hoist unit, 
modified to enable it to lift from 30 ft. 
(27°4 m.) to 2 ft. 6 in. (2°28 m.) below 
rail-level and also designed to allow for 
an oblique pull; three cable take-up 
units; and the associated rails, deflection 
pulleys, flexible cables and brackets. The 
power manipulators will be of standard 
G.E.C. design, operated from separate 
movable consoles. Several of these 
machines have already been installed in 
nuclear establishments both at home and 
overseas, and the sale of further manipu- 
lators is being negotiated at the present 
time. 
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Lisp Power Plant Patents 





Surface condenser 
This invention is 
concerned with surface 
condensers. These 
usually comprise a bank of horizontal 
tubes arranged in horizontal and ver- 
tical: rows suitably supported within a 
cylindrical casing or shell. When a 
condensible vapour is passed into the 
casing and over the external surface 
of the tubes, and a liquid coolant, 
such as water, is passed through the 
tubes, the external surfaces of the 
tubes become covered by a film of 
condensate. As the thickness of the 
film builds up, the liquid runs down 
the surface of the tube and drops 
from its lowermost portion onto the 
uppermost portion of the tube below 
it. In this way the liquid dropping 
from one tube to the tube below is 
added to the condensate forming on 
the tube below it, causing an increase 
in the thickness of the liquid film. 
Since this film has an insulating effect, 
which increases the thickness of the 
film, the rate of heat-transfer through 
the lower tube is less than that through 
the upper tube, and the cumulative 
effect of this process is that the lower 
portion of the condenser is very 
inefficient. According to this in- 
vention, a heat-exchanger for cooling 
condensible vapours comprises a bank 
of tubes, through which a cooling 
fluid may flow. The tubes are 
arranged with their axes in parallel, 
in a series of superimposed horizontal 
rows, so that corresponding tubes 
in successive rows are vertically one 
above another, characterised in that 
each tube has at least one external 
fin which extends substantially from 
one end of the tube to the other, and 
projects from the surface of the tube 
for such a distance and at such an 
angle, over at least part of its surface, 
that, in operation, the condensate 
forming on the tube surface above the 
fin is deflected by the fin, so as to fall 
clear of the tube vertically beneath it. 
In the case of tubes, each of which has 
a single fin, the fin may be connected 
to the lowermost part of the tube, and 
may be directed downwards at an 
angle of about 30° to the horizontal. 
Thus, substantially all the condensate 
formed on the tube surface is de- 
flected by the fin away from any 
other tube below it. Alternatively, 
each tube may have two fins, which 
are connected to the tube at each end 
of the horizontal diameter of the tube, 
and which are directed downwards, 


These extracts from British Patent Specifications are reproduced by per- 
mission of The Controller of H.M. Stationery Office. 
Specifications can be obtained from the Patent Office, 26, Southampton 
Buildings, London, W.C.2. Price 3s. 6d. each, both inland and abroad.) 


e.g. at an angle of 45° or more to the 
horizontal. Consequently, though the 
condensate from the tube surface 
below the fins will fall onto the upper 
surface of a tube vertically below it, 
this condensate, together with that 
condensate which forms on that part 
of the surface of the lower tube which 
is above the fins, will be deflected 
by the fins, and will not fall on any 
lower tube. In this case, the tubes 


FIG.3. 
Figs. |,2and3. British Patent No. 872,255. 


with their two fins may conveniently 
be manufactured by the so-called 
** tube-in-strip ’’ process, and such 
fins will be integral with the tube. In 
other arrangements, however, the 
fin or fins of a tube may be con- 
nected to the tube by any suitable 
means, e.g. by welding. In Fig. 1, 
the surface condenser includes tubes 
(1) having longitudinal fins (2) welded 
thereto. Each fin (2) extends from one 
end of the tube to the other, and the 
line of connection of the fin to the 


(Complete British 


tube (the root of the 
fin) is lowermost. The 
fins (2) are inclined at 
an angle of about 30° 
to the horizontal, and the width of a 
fin, ie. the distance the fin projects 
from the tube surface, is such that it 
terminates in the space between the 
vertical row of which its tube forms 
part and the next vertical row of tubes 
(1). Referring to Fig. 2, the surface 
condenser is generally similar to that 
of Fig. 1, except that each tube (3) has 
two integral fins (4 and 5), the roots of 
the fins being at opposite ends of a ver- 
tical diametral plane, and one of them 
(5) being bent to an angle of about 
30° to the horizontal. i 

operation of the surface condenser 
illustrated in either Fig. 1 or Fig. 2, 
any condensate forming on the outer 
surface of a tube will eventually 
drain onto the fin (2 or 5) secured to 
that tube, and be so deflected by the 
fin that it falls through the space 
between the fins of the vertical row 
of which this tube forms part of the 
next vertical row of tubes. Referring 
to Fig. 3, the tubes (6) of the bundle 
are formed with integral fins of equal 
width (7, 8), the roots of which are 
at opposite ends of a_ horizontal 
diametral plane. The fins are in- 
clined in a downward direction at an 
angle of about 45° to the horizontal. 
Any condensate forming on the 
surface of a tube above the fins will 
drain along the upper surfaces of the 
fins and fall through the space 
between the fins of the tubes of the 
vertical row of which this tube forms 
part, and the adjacent fins of the tubes 
of the next vertical row. Any con- 
densate forming on a tube surface 
below the fins of the tube will fall 
onto the upper surface of the tube 
next below it, but since this amount 
of condensate will ultimately be 
deflected by the fins of that tube into 
the space between the rows there will 
be no accumulation of condensation 
on the lower tubes in the bank. 
As an alternative to the design shown 
in Fig. 3, a tube having two fins (8) 
initially flat and horizontally directed, 
as viewed in cross-section, may have 
the fins (8) crimped or corrugated 
along their lengths so as to provide a 
number of valleys, into which con- 
densate will drain, and from which it 
will be directed downward. Such a 
finned tube has the advantage that it 
is invertible, i.e. it may be placed in 
the bank either way up, and still 
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efficiently deflect the condensate. In 
one arrangement tubes of this form 
may be bent into U-shape, and 
arranged with the plane of the U 
vertical, opposite ends of the tubes 
extending through a tube plate into 
the inlet and outlet header compart- 
ments, respectively, of the apparatus. 
British Patent No. 872,255 issued to 
Imperial Chemical Industries Limited. 
Complete specification published Fuly 
5th, 1961. 


Waste-heat boiler 

The main object of this invention 
is to provide a composite water-tube 
boiler which is compact, and occupies 
very little space in relation to its 
capacity and which, moreover, is easy 
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duct, between the casing (11) and the 
container (14-15), a great number of 
steam generating tubes (18) are 
arranged in a concentric ring con- 
figuration around the container (14- 
15). The lower ends of the tubes are 
secured to the headers (17), and their 
upper ends are connected to the 
frusto-conical portion (16) of the 
enlarged portion (15). All, or 
practically all the tubes (18) are bent 
at one and the same relatively slight 
angle, in order to enable the tubes 
to be connected to the steam drum 
at a constant angle, preferably a right 
angle, with respect to the wall of the 
frusto-conical portion (16). The 
tubes (18) are substantially straight 
and parallel to the main direction of 
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reference rows (20), each of which 
substantially lies in its respective 
radial plane. The inner limiting wall 
(22) of the container (14-15) encloses 
a direct-fired boiler, which comprises 
a fire-space (23), a flue-gas duct (24) 
and a muffle (25) for a burner, not 
shown. In the flue gas duct (24), 
there are a number of steam- 
generating tubes (26), preferably 
provided with surface extending ele- 
ments (27) which are indicated 


schematically in Fig. 4, and which 
communicate with the lower portion 
(14) of the container and with the 
steam space (15), through connecting 
pipes (28 and 29 respectively), so 
that closed paths are formed, the 
steam-generating tubes (26) being 











| Figs. 4 (left), 5 
(above) and 6 (right). 
British Patent No. 











871,657. 





to mount. As shown in Figs. 4, 5, 
and 6, an inner direct-fired boiler 
and an outer waste-heat boiler are 
arranged in a common flue-gas duct 
portion, or a casing (11) in which flue 
gases from a diesel engine-enter (12) 
and leave (13). In the casing (11) is 
arranged an annular container, con- 
sisting of a lower portion (14) and an 
upper, enlarged portion (15), which 
constitutes a steam and water drum. 
The enlarged portion (15) has a 
frusto-conical transition portion (16) 
which merges into a lower portion 
(14). The container (14-15) is pro- 
vided with a number of substantially 
radial distributing headers (17), only 
a few of which are shown in Fig. 5. 
In the substantially annular flue-gas 


flow of the combustion gases; the 
straight portions of the tubes have 
elements (19), which are merely 
suggested in Fig. 5, but are shown 
more clearly in Fig. 6, extending 
from the surface of the tubes in a 
direction substantially perpendicular 
to the direction of flow of the gases. 
The elements (19) preferably consist 
of straight and/or bent, possibly 
endwise welded copper pins or wires, 
which may or may not be provided 
with an outer steel sheath. The heat 
expansion of the tubes (18) is allowed 
for by slight bends in the upper ends 
of the tubes (18) and by a slight 
downward bending of the distributing 
header (17). Some of the tubes are 
arranged in a number of straight 





regarded as coupled in parallel with 
the other steam-generating tubes (18). 
British Patent No. 871,657 issued to 
AB Svenska Maskinverken. Complete 
specification published Fune 28th, 1961. 


Valves for control of fluids 

This invention concerns par- 
ticularly hydraulic non-return valves. 
An ordinary non-return valve of the 
flap type as fitted into pipe lines to 
prevent return flow when a pump is 
closed down (especially where a 
large quantity is delivered against a 
substantial head) is unsatisfactory. 





























It commences to close relatively 
slowly when pumping ceases, so that 
a return flow involving high velocities 
and very large kinetic energies may 
already have developed by the time 
that the valve is about to complete 
its closure. As a result, the valve 
closes under excessive forces and with 
considerable shock. Furthermore, the 
return flow developed is finally cut off 
relatively suddenly, so that surge 
phenomena are liable to be produced 
in the pipe line with resultant serious 
danger to equipment. The invention 
seeks to avoid these difficulties with- 
out the necessity for elaborate or 
expensive external control means. 
The valve member is of part- 
cylindrical shape presenting its convex 
face in the upstream direction, i.e. 
towards the pump. It is supported in 
the housing by two lateral arms 
mounted on trunnions projecting 
through the side walls of the housing. 
In the fully-closed position of the 
valve member, its axis of curvature 
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is located above the axis of the 
trunnions. On opening of the valve 
member, the axis moves in a down- 
stream direction from this position. 
When the valve member rocks towards 
the open position, it not only moves up 
transversely off its seating, but also 
recedes from the seating as the axis 
of curvature moves in the down- 
stream direction about the trunnion 
axis. The housing has an upward 
extension to accommodate the valve 
member in the fully-open position, 
the movement of which is arrested by 
a screw stop. At their free ends, 
outside the housing, the trunnions 
carry arms which can be used for the 
application of control media such as 
counter-weights, hydraulic dashpots 
or motors. If the valve is closed, there 
will, normally, be water under a 
static head on the downstream side 
and no water or a reduced pressure 
on the upstream side. Under these 
conditions, the resultant of the pres- 
sure acting on the concave face of the 
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valve member will be a force directed 
radially on the face and producing, 
with the lever arm represented by 
the distance between the axes of 
rocking and curvature, a moment 
which keeps the valve tightly closed. 
When the pump is started up and the 
oppositely directed resultant force 
on the convex upstream face of the 
valve member exceeds that on the 
downstream face, the moment in the 
opposite sense will cause the valve 
member to rock on its trunnions in 
the opening direction. Even in the 
fully-open position of the valve, there 
will be some excess of pressure on the 
upstream face and the resultant 
moment will hold the valve member 
open. When the pump is closed down, 
there will at once be an excess of 
pressure on the downstream face and 
reversal of the moment will cause the 
valve to commence to close. British 
Patent No. 870,874 issued to Gwynnes 
Pumps Limited. Complete specification 
published Fune 21st, 1961. 





General Electric Japan Ltd. have 
signed a contract to furnish a critical 
assembly reactor for the Japan Atomic 
Energy Research Institute (JAERI). 
U.S. General Electric, of which General 
Electric Japan is a subsidiary, will design 
the reactor and fabricate the nuclear 
fuel. The reactor will be a light water 
moderated critical assembly, utilising 
uranium dioxide fuel enriched 2.6 per 
cent. with U-235, and clad in aluminium. 
Scheduled for completion in July, 1962, 
it will be located at Tokai Mura, about 
50 miles north-east of Tokyo, in a 
nuclear research centre that now includes 
several research reactors. Operating at 
very low powers up to 200 W (thermal), 
the new reactor will be used in experi- 
ments to provide nuclear data for the 
design and evaluation of light water 
moderated and cooled reactor cores. 
Besides the critical assembly contract, 
GE Japan have also received an order 
for six additional in-core flux monitoring 
systems for the 12,500 kW_ (electrical) 
tage demonstration reactor it is building 

JAERI at Tokai Mura. Major 
construction on this reactor, expected 
to generate the first atomic-electric 
power in the Far East, began April rst, 
with completion scheduled for 1963. 


Orders for steam turbine power units 
for two large and well-known British 
industrial concerns (the value of the 
combined contracts amounting to 

3000) have been awarded to W. H. 
Sons & Co. Ltd., Bedford. The 
British United Shoe Machinery Co. 
Ltd., Leicester, have ordered a 1,000-kW 
back-pressure turbo-alternator set. The 
machine will be designed to operate 
with steam at 235 Ib./sq. in. g. and 550 
deg. F., exhausting up to 40,000 lb./hr. 
to process at 45 lb./sq. in. The Allen 
steam turbine will run at 10,000 r.p.m., 
driving an A.E.I. 1,000-kW alternator 
at 1,500 r.p.m. through an Allen- 
Stoeckicht Ep speed - reduction 
gear-box. e machine is to supply 
power for the works load in parallel 


with the public electricity supply, and 
the exhaust steam is to be used for both 
process and space-heating purposes. 
An interesting feature of this Allen tur- 
bine is that, although for the most part 
it will run under normal back-pressure 
control, it will be fitted with a special 
electrical load limiter. This will control 
the set to export up to 50-kW to the 
public electricity supply when the steam 
load is in excess of the equivalent works 
electrical load. The other order has 
been placed by Glaxo Laboratories 
Limited, Ulverston, Lancs., under the 
consultancy of Powell Duffryn Tech- 
nical Services Limited, Newcastle, for 
one 1,230-b.h.p. Allen turbine to drive 
an existing Reavell air-compressor. The 
machine will be supplied with a variable 
speed governor designed to control speed 
within the range 5,800/7,200 r.p.m. 
when supplied with steam at 250 lb./ 
sq. in. and temperature at 585 deg. F. 
The unit will provide process steam at 
an exhaust back-pressure of 27 Ib./sq. 
in. g., and a back-pressure regulator 
will be incorporated with a special over- 
riding device to control steam flow in 
such a way as to prevent compressor 
surge. 
* * 

Lodge-Cottrell Limited, George 
Street Parade, Birmingham, announce 
that they have been instructed by 
International Combustion Limited, 
on behalf of the Central Electricity 
supply of Board, to proceed with the 
supply Feng si for the new 
2,000-MW West Burton Power Station, 
near a Bo The contract value is 
nearly £1,500,000, and represents the 
largest single order for boiler flue-dust 
precipitators ever to be received by the 
company. The vast quantities of flue- 
dust produced by the four 500-MW 
pulverised-fuel-fired boiler units will be 
artially removed by mechanical col- 
ectors, and final gas-cleaning will be 
carried out by the 16 electro-precipitators, 
four to each boiler unit. Each precipita- 
tor will be of three-stage, horizontal gas- 


flow, high-efficiency design, complete 
with the necessary high-tension trans- 
former/rectifier equipment. Each group 
of four precipitators will handle 1,375,000 
cu. ft./min. of gas (continuous maximum 
rating) at 250 deg. F., and the guaranteed 
collecting efficiency is 99.35 per cent. 
* * * 


The Minister of Power has appointed 
Mr. G. F. Peirson, M.I.E.E., M.Amer.- 
1.E.E., to be chairman of the Midlands 
Electricity Board, from January st, 
1962, in succession to Mr. W. S. Lewis, 

* -.P., Companion. I.E.E., 
A.C.T.(Birm.), who retires on December 
31st, 1961, after serving as chairman of 
the Board since its formation in January, 

1948. Mr. G. S. Buckingham, 
B.Sc.(Eng.), M.I.E.E., will succeed Mr. 
Peirson as deputy-chairman. Mr. 
Peirson was chief engineer of the Mid- 
lands Electricity Board from 1948 until 
March, 1957, when he became deputy- 
chairman. He was formerly chief en- 
gineer of the Midlands Electric Cor- 
poration for Power Distribution Limited, 
and at that time represented the Cor- 
poration on the West Midlands Joint 
Electricity Authority. Mr. Buckingham 
succeeded Mr. Peirson as chief engineer 
of the Midlands Electricity Board in 
1957. 

* * + 


The Cambridge Instrument Com- 
pany have issued a new publication 
(List 325) describing their standard 
range of rare- and base-metal thermo- 
couples for temperatures up to 1,500 deg. 
C. In general, thermocouples are 
manufactured to customers’ specifi- 
cations and for particular applications, 
but certain types of thermocouple 
assemblies, which have been  con- 
tinuously in demand, are now produced 
as a standard range. The publication 
gives details of the factors governing the 
choice of suitable assemblies for widely 
differing applications, and describes a 
simple three-letter coding system which 
simplifies the ordering of stock assemblies 
and replacement parts. 


LOTES a Industrial 


Mr. Harry West, M.Sc., M.I.Mech.- 
E., M.I.E.E., managing director of 
A.E.I. (Manchester) Limited, was in- 
stalled as president of the Institute of 
Welding for 1961-62 at the recently held 
annual general meeting. Two new 
vice-presidents also took office—Mr. 
C. Humphrey Davy, B.Sc., M.I.- 
Mech.E., director of Babcock & Wilcox 
Ltd., and Mr. L. Redshaw, M.Eng., 
M.R.I.N.A., deputy managing director 
of Vickers-Armstrongs (Shipbuilders) 
Limited. 

7 * 

Mr. F. J. Everest, M.I.Mech.E., has 
been appointed director and general 
manager of Stein Atkinson Vickers 
Hydraulics Limited. 

_ * * 


Mr. John Mayer, B.Sc., A.M.I.- 
Mech.E., F.Inst.F., joint managing direc- 
tor, International Combustion (Hold- 
ings) Limited, has been elected to the 
board of the Superheater Co. Ltd. Mr. 
J. V. Santry has resigned his directorship 
of that Company. 

* 

It is with regret that we record the 
death, recently, of Dr. E. Hammond, 
B.Sc., Ph.D., A.R.I.C., M.Inst.F., tech- 
nical manager of the Lafarge Aluminous 
Cement Co. Ltd. Mr. E. Davison, 
B.Sc., A.M.Inst.C.E., has been appointed 
acting technical manager. 


Mr. Bernard Feltbower, B.Sc.(Eng.), 
M.I1.E.E., who joined the English Electric 
Company at the beginning of this 
month, has been appointed chief engineer 
of the company’s Control Gear Division 
at Kidsgrove, Stoke-on-Trent. He will 
be responsible for all the technical 
administration and new projects of the 
Division at Kidsgrove, which specialises 
in all aspects of electric motor control 
and the engineering of automatic control 
schemes for industrial processes. 

os * 


Richardsons, Westgarth & Co. Ltd. 
announce that Mr. A. D. Mc N. Boyd 
has been appointed a _ vice-chairman 
(executive), and that Mr. Gordon L. 
Hunter has succeeded Mr. J. R. 
Mackay as managing director of the 
group. 

* * 

Mr. D. L. C. Rees has been appointed 
financial director, and Mr. ° 
Hipkin, commercial director of Boston 
Marine and General Engineering Co. 
Ltd., Heath Town Works, Wolver- 
hampton. Mr. B. Robinson has been 
appointed to the Board of Bettles & 
Sons Limited, Fordhouses, Wolver- 
hampton. Both companies are in the 
Midland Industries Group. 

* * * 


Walker Crosweller & Co. Ltd. states 
that Mr. C. F. Taylor, previously 
general manager of the company’s 
Leonard mixing-valve division, has now 
been appointed sales director, and 
Mr. D. A. Launchbury is now a director 
as well as secretary of the company. 


Mr. E. V. Small who joined the 
board of Boving & Co. Ltd. on May 11th, 
has been elected Chairman of the Com- 
pany. Mr. Small was joint managing 
director of A.E.I. Export Limited from 
1959 until November 1960, when he 
retired from executive work and was 
appointed consultant to the company. 
Mr. Small trained with British Thomson- 
Houston, Rugby, and subsequently served 
B.T.H. and A.E.I. in India for many 
years, being managing director of A.E.I. 
(India) from 1935 to 1947. On returning 
to England in 1947, he took charge of the 
B.T.H. Export Company, became a 
director of B.T.H. Co. Ltd. in 1955, 
while at the same time remaining 
managing director of B.T.H. Export. In 
September, 1959, he was elected chair- 
man of the B.E.A.M.A. Export Panel, 
and in December, 1960, joined the Board 
of Blaw Knox Limited. 

* *x 

Dewhurst & Partner Limited, Houns- 
low, manufacturers of automatic electric 
control equipment, announce the appoint- 
ment of R. A. Nisbet, A.M.I.E.E., as 
regional manager (South). Mr. Nisbet 


has been with the company for 17 years 
and was formerly group controller for 
the Southern Region. 

* * 


Dr. R. Lessing has relinquished his 
position as managing director of Hydronyl 
Limited, which he has occupied since the 
formation of the Company in 1914, and 
has been appointed deputy-chairman. 

* * - 


Alfred Herbert Limited, announce that 
Mr. B. C. Harrison, M.I.Mech.E., 
M.1.P.E., has been elected deputy 
managing director of the company. Mr. 
Harrison was appointed factory planning 
manager in 1940, was elected to the board 
of the company in February, 1947, as 
works director, and in 1955 became 
director of design. 

7 * 

Furnascote refractory coatings, for- 
merly manufactured and marketed by 
Corrosion Limited, Southampton, will 
in future be manufactured and marketed 
by Furnascote Limited, working from 
16/18, Malvern Road, Southampton— 
Telephone, Southampton 71347. As 
from September rst, 1961, all enquiries 
and correspondence should be sent to 
the Sales Director, Mr. G. L. Barron, 
A.L.R.1.(Sc.). 

- * 

Dr. B. L. Goodlet, who joined Brush 
Electrical Engineering Co. Ltd. in 1956, 
and who was appointed managing 
director three-and-a-half years ago, has 
been compelled to retire from that 
position through ill-health. He is to 
continue his association with the Com- 
pany as vice-chairman. His successor 
is Mr. James Edward Smith, 
M.1.Mar.E., who has been with another 
Hawker Siddeley Group Company as 
managing director—the National Gas & 
Oil Engine Co. Ltd., Ashton-under- 
Lyne. 


Mr. K. R. Johnston, B.Sc.(Eng.), 
A.M.1.E.E., has been appointed assistant 
superintendent, Turbo-Generator Plant 
Department at the Trafford Park works 
of Associated Electrical Industries (Man- 
chester) Limited. In 1955 he became 
manufacturing assistant in the core and 
winding section, and he was appointed 
assistant superintendent of the Large 
Electrical Department in 1958. 

*x + *x 


Mr. E. Aaronson has been appointed 
general manager, overseas operations, of 
the General Electric Co. Ltd. He was 
previously economic and financial ad- 
viser (export). 

7 * 

Mr. Hugh M. Simpson, who, for 
the past two years has been technical 
sales manager, has now been appointed 
chief engineer of Cochran & Co., 
Annan, Ltd. 

*« *x * 

British Brown Boveri Limited, 75, 
Victoria Street, London, S.W.1, states 
that the licence agreement between 
Brown Boveri, and Richardsons West- 
garth, covering the manufacture and sale 
in the United Kingdom of steam and gas 
turbines, turbo-alternators, blowers and 
compressors to Brown Boveri design, has 
been terminated by mutual agreement. 
The termination became effective on 
April 1st, 1961. Both parties will con- 
tinue to collaborate for the completion 
of current contracts, as well as for the 
servicing of existing machines. All 
thermal equipment as already described 
is now being offered solely by British 
Brown Boveri Limited, and manu- 
factured by Brown Boveri. x 

. 


The Annual Dinner of The Institute 
of Fuel will be held at Grosvenor House 
on Tuesday, October roth, 1961, when 
Dr. James Burns, G.M., will be 
installed as President, and the principal 
guests will be Sir Roger Makins, 
G.C.M.G., K.C.B. (Chairman of the 
United Kingdom Atomic Energy Author- 
ity), and Lady Makins. 

- x 

William Boby & Co. Ltd., Rick- 
mansworth, have been awarded a con- 
tract by the C.E.G.B. for the installation 
of a fully-automatic demineralisation 
plant at the Bankside power station. It 
will have a capacity of 8,000 gal./hr. of 
feedwater. > 

* 


The Rheostatic Co. Ltd. and 
Robertshaw Controls S.A. of Geneva, 
announce that in order to complement 
their respective ranges, agreements have 
been entered into covering two-way co- 
operation in a wide variety of devices in 
fields of common interest. Robertshaw 
Controls S.A. is a subsidiary of Robert- 
shaw-Fulton Controls Company of Rich- 
mond, Virginia, U.S.A., a_ leading 
manufacturer in the United States of 
thermostatic and other control devices, 
and the Rheostatic Company is a sub- 
sidiary of Elliott-Automation. 
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